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SWIFTLY-MOVING METEORS.* 


MM\HE earth is now traversing that part of her annual 

course in which her northern hemisphere is most 
directly exposed to meteoric downpour. The northern 
hemisphere may be compared at this season to an 
umbrella carried somewhat in front by one who travels 
through a rainstorm drifted by a wind which he is facing, 
whereas in the spring months the northern hemisphere 
is like an umbrella carried over the shoulders for pro- 
tection against rain blown after the traveller. When we 
face the drifting rain it comes down more sharply on us 
than when we are retreating from it. So is it with the 
earth ; and thus we have at this season a greater number 
«f meteors falling on our northern hemisphere, and those 
which reach us fall on our air (the earth’s umbrella, one 
might almost say, seeing that it in reality protects her 
from the meteoric shower) more sharply than during the 
months of spring. 

At this season, then, the observers of meteors and 
falling stars have more favourable opportunities than 
during any other part of the year. And meteoric 
observations are now much needed, for a discovery has 
been announced respecting meteors which, if real, is one 
of the most interesting ever made. But it needs very 
careful testing. 

Every one knows, or should know, that meteors are 
bodies which enter the earth’s atmosphere from outside. 
They had been travelling on orbits of planetary, perhaps 
more than planetary, extent, with velocities even ex- 
ceeding the swift rush of our earth on her annual course. 
Kneountering her upon their way, they rushed into the 
air which shields her from actual mischief, were caused 
to glow by the friction arising as they swept through 
this air at the rate of thirty or forty miles per second, 
wnd, being vaporised by the intense heat, their careers 
as separate bodies came to an end. 

So swift have been the movements of all meteors yet 
observed, that the motion of the observer as he is carried 
round the earth’s axis (at the rate of ten or twelve 
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miles per minute in our latitude) does not appreciably 
affect the apparent direction of meteoric inrush. This 
is shown by the circumstance that even where a display 
of meteors—a shower of falling stars—has lasted five or 
six hours, the apparent direction of the meteors has 
remained appreciably unchanged. Their “radiant 
point,” or the “vanishing point” of their parallel 
tracks, as seen projected on the star-sphere, has remained 
in the same position among the stars all the time, 
although in six hours the direction in which the earth’s 
rotation carries the observer is changed through a right 
angle. This, of course, was to be expected, because a 
velocity of ten or twelve miles per minute is as nothing 
compared with a velocity of thirty or forty miles per 
second. 

But it is quite different with the earth’s motion of 
revolution. This carries the observer along at the rate of 
18} miles per second. If the direction of this motion 
changed while a shower of meteors lasted, then assuredly 
we might expect that the apparent directions of the 
meteors’ courses would change too. We might, indeed, 
be sure that they would change in a marked degree even 
though the meteors were travelling along with the 
greatest velocities meteors can have when crossing the 
earth’s path on any closed orbit—viz., twenty-six miles 
per second. 

But then the direction of the earth’s motion around 
the sun does not appreciably change during the usua 
continuance of a display of falling stars. In a whole day 
it only changes one degree, which is as nothing. It 
takes three months to change through a right angle, 
instead of six hours, the time during which the direction 
of her motion of rotation changes by that amount. So 
that it might have been supposed that we need never 
look for any change in the apparent directicn of meteoric 
motion on account of a change in the direction of the 
earth’s motion in her course around the sun, 

Now, however, comes the announcement—or, rather, 
the announcement has been in the air for full five years— 
that there are meteors which pour in upon the earth in 
the same unchanged direction for four or five months at 


| a stretch, some of these belonging to well-known systems, 


or, rather, to systems supposed to be well known till this 
strange discovery was made respecting them, Mr. 
Denning, of Bristol, who has long been known as a 
careful observer of meteors, stated in 1880 that he had 
observed meteors coming night after night from the same 
radiant point among the stars for several months in suc- 
cession. It was pointed out immediately that if such 
were the case, and such meteors travelled only with 
ordinary meteoric velocities, the apparent persistence 
of the radiant point proved incontestably that the 
meteors belonged to different systems, and not, as Mr. 
Denning supposed, to one and the same system. The 
reasoning on which this depends is not theoretical, but 
demonstrative. It may be very easily illustrated. Suppose 
a steamship travelling at the rate of eighteen and a-half 
miles an hour (geographical or nautical miles, it matters 
not which), and that there is a wind blowing at the rate 
of twenty-six miles an hour in an unvarying direction, 
say from due north. Then it is certain that if the ship 
changes her course through aright angle by sweeping 
round, with unchanging velocity, through a quarter of a 
large circle, the apparent direction and velocity of the 
wind will seem to change considerably. If, for instance, 
the ship was at first steaming due north, meeting the 
wind, she was exposed to an apparent north wind of 
forty-four and a-half miles an hour. If she turned round 
in a large arc towards the east the wind would seem to 
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grow less and less violent, and to come more and 
more from the east, until when she was steaming due 
east it would seem to come from somewhere about 
north-east by north, and with a velocity of about 
thirty-two miles an hour. If she still continued her 
circuit the wind would gradually return in direction 
towards the north, still diminishing more and more 
in velocity till she was steaming due south, when the 
wind would seem to reach her as a north wind having a 
velocity of only seven and a-half miles an hour. Similar 
changes would have been observed had she turned origi- 
nally towards the west, the direction of the wind changing 
apparently more and more to the west, till it was about 
west by north (when she was steaming due west), then 
becoming more and more northerly again, till it appeared 
as a north wind of seven and a-half miles an hour. It is 
manifest that if, instead of these changes, the wind re- 
mained all the time apparently a north wind, that would 
prove, not that the wind had really remained a north 
wind, but that the wind had changed, the change by some 
odd chance coinciding with the change in the ship’s course 
so precisely as to leave the apparent wind all the time 
northerly. An apparently north wind felt on a ship 
steaming rapidly eastwards must of necessity be a wind 
with a good deal of west in it, and vice versd. 

There is but one way of interpreting the steady con- 
t#inuance of a meteor shower in the same apparent direc- 
tion while the earth is greatly changing her direction. 
We have only to consider the illustration just used to 
see what that way is. If the velocity of the wind were 
enormously greater than that of the ship, no change in 
the ship’s course would appreciably affect the apparent 
course of the wind. The ship might steam round and 
round in a circle at the rate of one mile an hour with- 
out noticeably affecting the apparent direction of a wind 
blowing steadily at the rate of fifty miles an hour. If 
it were a north wind, it would seem a north wind 
whether she steamed east or west north or south. Nor 
would the northerly wind of fifty-one miles an hour she 
would seem to encounter when steaming due north seem 
noticeably stronger than the northerly wind of forty-nine 
-miles an hour blowing over her when she was steaming 
due south. 

If this explanation were allowed in the case of those 
meteors which Mr. Denning believes he has observed to 
pour in upon the earth in the same unchanged direction 
for months in succession, then we should have to assume 
that the real velocities of these bodies amounted to 200 
or 300 miles per second at least. If so, they would 
assuredly not be attendants onoursun. They must have 
possessed the greater part of those enormous velocities 
long before they reached our system, and they must be 
carried away again by those excessive velocities into the 
interstellar depths never to return, unless actually cap- 
tured by our earth or some other planet. 

But, unfortunately for our peace of mind, neither 
Mr, Denning, who brings his discovery of “stationary 
yadiants ’’ before us, nor Colonel Tupman, who endorses 
the discovery after long resisting it (and who has mathe- 
matical knowledge for his guidance), will admit that such 
enormous velocities exist. They trust in those multiple 
observations of bright meteors in which one observer, 
perhaps in Yorkshire, announces that the meteor track 
ran from near such and such a star to near such and such 
another star, and was traversed in about three-quarters 
of a second; while another observer, say in Oxford- 


shire, notes that as seen from his more southerly 


station the meteor track was different, the duration 
of flight being estimated at about half a second. 


Such 





observations are unsatisfactory, for there is nothing more 
difficult to estimate than the time in which a kody 
suddenly appearing has rapidly traversed a certain track 
before as suddenly disappearing. But on the strength of 
such observations Mr. Denning and Colonel Tupman 
practically reject the observations of stationary radiants 
which they had seemed to accept. It is absolutely 
certain that if meteors seem to come from the same 
direction within a degree or so for months they must 
travel much more swiftly than the earth. If, then, there 
are no meteors travelling so rapidly, there can be none 
which retain their apparent directions unchanged for 
months, 

The inquiry is one of singular interest, because if there 
are such swiftly travelling meteors we have to adopt 
strange ideas as to their origin and the cause of their 
tremendous velocities. If there are not, we must cease to 
rely so confidently as heretofore on the estimates which 
Messrs. Greg, Denning, Alex. Herschel, and others have 
formed respecting the radiants of the various meteor 
streams. In either case, it is clear that the meteoric 
field of inquiry requires many new labourers. 








MYSTERIES AND MORALITIES. 
By Epwarp Cropp. 
VIII. 


i comparing the several plays on kindred subjects in 

the four series of English Mysteries, one is sorely 
tempted to continue extracts from them in detail, the 
more so on account of the rarity of the volumes, all of 
which, the recently-published York plays excepted, have 
been long out of print. But such enlarged abstract 
would, even if space permitted, needlessly tax the patience 
of our readers, the majority of whom will be content 
with a general idea of the character and literary ability 
of these forerunners of the English drama, and of the 
sincerity, earnestness, skill, and, on the whole, good taste 
with which the primitive dramatists converted Bible 
story into Mystery Play. There are, however, among 
the twenty-five or thirty pageants yet unnoticed three 
or four which demand attention before some account 
of the Moralities is given—namely, The Oblation of the 
Three Kings ; The Temptation; The Dream of Pilate’s 
Wife; The Crucifixion ; and The Harrowing of Hell. 

In the first of these, the conception of Herod as a 
swaggering boaster is common to all the series. Notably, 
in the York variant, the most elaborate of the four, does 
he in alliterative rhymed lines play the braggart :— 


Hered. The clowdes clapped in clerenes that ther clematis in-closis 
(climates encloses) 

Jubiter and Jouis, Martis and Mercury emyde, 

Raykand ouere my rialte on rawe me reioyses, * 

Blonderande ther blastis, to blaw when I bidde. 

Saturne my subgett, that sotilly is hidde, 

{ list at my likyng and laies hym full lowe ; 

The rakke of the rede skye full rappely I ridde, 

Thondres full thrallye by thousandes I thraw 

when me likis ; 

Venus his voice to me awe 

That princes to play in hym pikis (chcose). 

The prince of planetis that proudely is pight 

Sall brace furth his bemes that oure belde blithes, 

The mone at my myght he mosteres his myght: 

And kayssaris (emperors) in castellis grete }ynd;res me 
kythes (show), 








* i.e, Lride on the wandering clouds, 





andes ote ee 








85. 





more 
kody 
track 
th of 
pman 
iants 
utely 
same 
must 
here 
none 


l for 


here 
dopt 
heir 
se to 
hich 
have 
teor 
orice 


3 in 
rely 
the 
l of 
ave 
ract 
nce 
ent 
lity 
the 
iste 
ible 
ong 
ree 
unt 
the 


te’ s 
Ss 3 
ly, 


oes 


osis 


me 


= aye ARETE ee 





XUM 


Srpr, 25, 1885.] ~ 


KNOWLEDGE «+ 


261 








Lowdis and ladis too luffely me lithes, 
For I am fairer of face and fressher on folde 
(The soth yf I saie sall) seune and sextis sithis (times), 
Than glorius gulles that gayer is than golde 

in price ; 
How thynkce ye ther tales that I talde, 
I am worthy, witty, and wyse !* 

Similarly alliterative is the speech in the Coventry 

play, the metre in which is often lyrical. 
Herode. As a lord in ryalté in non regyon so ryche, 
And rulere of alle remys I ryde in ryal aray; 
Ther is no lord of lond in lordchep to me lyche, 
Non lofflyere, non lofsumere,—evyr lestying is my lay : 
Of bewté and of boldnes I bere evermore the belle ; 
Of mayn and of myght I master every man ; 
I dynge with my dowtynes the devyl down to helle, 
ffor bothe of hevyn and of herthe I am kynge sertayn,t 

In the Towneley play he boasts that “alle shall bowe” 
to him and “Sant Mahowne,{ and, as in the York and 
Chester, when a messenger announces to him the 
approach of the three kings “sekeand a barne,” he is 
furious at hearing that there are other kings beside 
himself :— 

Kyng! what the dewylle other than I! 
We, fy on dewylls ; fy, fy! 

They arrive on horseback (evidencing to the probable 
employment of horses in the pageant)$ and on being 
summoned to Herod’s presence, they tell him that they 
seek a child ‘‘nowe borne”’ who shall be “‘kyng of 
Jewes and of Jude.” Herod is enraged at this, and 
threatens their lives, but is advised by a ciafty counsellor 
to lay a trap for them,|| and gives the kings leave to go 
to Bethlehem on condition that they return and bring 
him true tidings. The plays adhere to the New Testa- 
ment narrative in the incidents that follow, namely, the 
offerings to Jesus and the return of the Magi another way 
in obedience to the angel’s warning. 

Tertius Rex. Oure God I blysse 
He sent us i-wys 
His aungel bryght. 
Now we be wake, 
The way to take 
Home fulle ryght.4 


In the pageant of The Temptation, which is absent from 
the Towneley series, and in the Chester series includes 
the story of the woman taken in adultery, the Coventry 
play is opened by a council in hell, whereat Sir Sathanas 
confides to Belyard and Belsabub, his “der worthy 
develes of helle,” his doubts as to the mischief ‘“ Cryst if 
he be goddes child”? may do, hewing “ downe alle oure 
lore and alle oure lawe.’’ Belsabub advises “lovely 
Lucyfer to tempte hym in synnys thre,” and in the scene 
between the devil and Jesus amusing evidence of the eccen- 
tric geography of the period is given in the list of this 
world’s kingdoms as seen from the “exceeding high 
mountain.” It reminds us of the explanation profanely 
suggested when the difficulty of seeing both hemispheres 
at once was pointed out, that the devil must have had a 
map of the world on Mercator’s Projection before him ! 





* York Mystery Plays, pp. 123-4. + Coventry Mysteries, p. 161. 
t According to Skelton’s Why come ye not to Court ? Mahomet, 
who is only mentioned and sworn by in the three existing MSS. of 
Plays of Miracles, formerly figured in some of them in propria 
persona :— 
“ His servauntes menyal 
He dothe revile and brall, 
Like Mahound in a play.” 
. —Collier’s Hist. Dram. Poetry, ii. 115. 


§ In the Towneley play this stage direction occurs: Here lyghtes 
the Kynges of thare horses, page 131. 
|| Matthew ii. 8. G Cventry Mysteries, p. 171. 





Sathan. Into the northe loke fforthe evyn pleyn, 
The towre of Babylony ther mayst thou se ; 
The ceté of Jerusalem stondyth ther ageyn, 
And evyn ffast therby stondyth Galylé. 
Nazareth, Naverne, and the kyngdom of Spayn, 
Zabulon, and Neptalym, that is a ryche countré, 
Both Zebee and Salmana, though mayst se serteyr, 
Itayl and Archage that wurthy remys be, 
Bothe Jannense and Jurye. 
tome doth stonde before the ryght, 
The Temple of Salamon as sylver bryght, 
And here mayst thou se opynly with syght 
Bothe ffraunce and Normandye. 
Turne the now on this syde and se here Lumbardye, 
Of spycery ther growyth many an c. balys: 
Archas and Aragon, and grett Almonye, 
Parys and Portyngale, and the towne of Galys: 
Pownteys and Poperynge, and also Pycardye, 
Erlonde, Scottlonde, and the londe of Waljys. 
Grete pylis and castellys thou mayst se with eye, 
Ya, andalle the wyd werde without mo talys, 
Alle this longygh to me. 
If thou wylt knele down to the grownde, 
And wurchepp me now in this stownde, 
Alle this world, that is so rownd, 
I xal it gyve to the !* 


The York play follows the terseness of the Scripture 
narrative :— 
3ehalde now, ser, and thou schalt sce, 
Sere (several) kyngdoms and sere contre ;, 
Alle this will I giffe to the 
For euer more, 


And thou falle and honour me 
As I saide are.f 


The devil, angry at his defeat, leaves inodorous traces of 
his presence behind him, and, as in the Gospel story, angels 
minister unto Jesus. Satan comes to the front a good 
deal in the pageants that follow, notably in the Coventry 
play of the Council of the Jews where, disguised as a gallant, 
he makes a boastful speech, qualified by memories of his 
discomfiture at the hands of Jesus, and gives a minute and 
curious description of his own dress and manners. 

In Pilate’s Wife’s Dream$ Satan brags that he wilk 
avenge his defeat on Jesus :— 


Sathan. Ffor alle his barfot goyng, fro me xal he not skyp, 
But my derk dongeon I xal bryngyn hym to, 


and calls on hell to “make redy chenys to bynd hym 
with in lake.” But a demon warns him that if he 
lets Jesus into hell the door will be opened to let all the 
damned out, whereupon Satan repents the part he has 
played in bringing about the death of Jesus, and hastens 
to Dame Procula,§ Pilate’s wife, to urge that she counsels 
her husband not to condemn Jesus. Here wal the devyl 
gon to Pylatys wyf, the corteyn drawyn as she lyth in 
bedde; and he wal no dene make; but she wal sone after 
that he is come in, makyna rewly (rueful) noyse, commyng 
and rennyng of the schaffald, and her shert and here kyrtyt 
in here hand, and sche wal come beforn Pylat like a mad 
woman. Seyng thus, 
Uzxor Pilaty. Pylat, I charge the that thou take hede ! 

Deme not Jhesu, but be his frende ! 

Yf thou jewge hym to be dede, 

Thou art dampnyd withoutyn ende ! 

A fend aperyd me beforn, 

As I lay in my bed slepyng fast : 

Sethyn the tyme that I was born 

Was I nevyr so sore agast ! 





* Coventry Mysteries, pp. 210-211. The omission of England 
from the list is curious. 





FE. . 
{ Matt. xxvii. 19; Gospel of Nicodemus, ch. ii., and 7d. part 2, 


ch. iv. Cf. Cowper, pp. 235, 257. 
§ Procla in Gosp. Nicod. ; Pereula in York Play, p. 272. 
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In the York 
the dream :— 


play Percula sends her son to tell Pilate 


Sir, that comely comaundes hir youe too, 

And sais, al nakid this nyght as sche napped, 

With tene and with traye was sche trapped, 

With a sweuene (dream) that swiftely hir swapped (struck) 

Of one Jesu the juste man, the Jewes will undo. 

She beseches you as hir souerayne that symple to saue 

Deme hym noght to deth, for drede of vengeaunce.* 
In the Coventry play of The Crucifixion, Pilate, vacil- 
lating and disquieted in mind, brings Jesus before the 
crowd, who shout that they have “no kynge but the 
Emperour alon.” Jlcre (says the stage direction) thet 
val brynge Barabas to the barre, and Jhesu, and ij Jewys 
in here shertys bare-legqyd, and Jhesus standyng at the 
barre betwyat them ; and Annas and Cayphas wal gon into 
the cowncelle hous qwhan Pylat syttyth.t Barabbas is 
freed, and Pilate delivers Jesus to scourging and death, 
with, as the York play has it, “a hssiott« on aythir side 
hym.”” This term, it may be noted, was originally 
applied to either sex, and not alw: ays in a very bad sense, 
being equivalent to our “fellow.” The etymology is of 
uncertain origin. Probably it comes from Old High 
German karl, a man, 

The legend of Veronica,t one of the women who, 
meeting Jesus sinking under the burden of the cross on 
his way to Calvary, offered him her handkerchief to wipe 
the sweat from his brow, when his features were miracu- 
lously imprinted on the handkerchief, is woven into the 
plays. 

In the Coventry, when, in the stage direction, 
wihypyth his face with her kerchy, Jesus says :— 


sche 


Veronyca, thi whipyng doth me ese ! 

My face is clene that was blak to se: 

I xal them kepe from alle mysese 

That lokyn on thi kerchy and remembyr me! 

Then thet pulle Jhesu out of his clothis and leyn them 
togedyr ; and ther thet pullyn h ym down and leyn along on 
the cros, and after that naylyn hym thereon, while they 
begin “dawncyn abowte the cros” amidst the mockings 
of the onlookers, the lamentations of the women, and the 
cry of the crucified to his “ Fadyr in hevyn.” In both 
the York and Townele *y plays the scene was invested with 
«a grim realism by the stretching of the victim on the 
cross, the knitting of knots to bind him, the driving of 
nails through hands and feet, and the upraising of the 
cross with noise of hammers as they fit it into the mortice 
and set it fast with wedges. The drawing of lots for 
the garment of Jesus is in the Towneley series made the 
subject of a farcical play—Processus Talentorum, in which 
Pilate delivers a prologue in lines half English, half 
monkish Latin, boasting of his royal descent : 

Stemmate regali, Kyng Atus gate me of Pila (hence Pilatus),§ 

Tramite legali I am ordand io reyn apon Juda ; 
but adding that “nomince valgari Pownce Pilat.” He 
then lies down to sleep, when three of the torturers of 
Jesus enter to obtain his decision as to who is to have 


the “cote,” and oun his awakening he haggles with 
them to secure the ‘gowne” for himself, suggesting 


* York Mysteries, }. 282. 
+ Coventry Mysteries, p. 314 
+ For other legends of Veronica cf. Cowper's -Apoch, Gospels, pp. 
116, 434, 441, fp. 
§ For sir Sesar was my sier, 
And I sothely his sonne ; 
And my modir hight (named) Vila that proude was o pight 
(sets), 
© Pila that prowde and Atus hir fadir he hight. 


York M.P., 271. 


| 
| 








| upon them.” 


that they should draw cutts (lots) for it, to which they 
agree, until he claims first draw :— 
Pilatus. We, me falles alle the fyrst, and forther shalle ye. 
Secundus Tortor. Nay, drede you not doutles, for that do ye not, 
O, he sekys as he wold dyssave us now we se. 
Tercius Tortor then produces “thre dyse”* to the 
throwing of which Pilate, after more hs aggling, agrees, 
and although Tercius Tortor, by name Spill-payn, wins, 
Pilate by coaxing and threatening secures the garment, 
the Tortores cursing the dice and moralising on the vice 
of gambling : 
Tercius Tortor. What commys of dysyng I pray you hark after 
But los of good in lakyng (playing) and oft tymes 
men’s slaghter ! 
Thus sorow is at partyng, at metyng if ther be 
laghter, 
I red leyf siche vayn thyng and serve God herafter 
For heven’s s blys 
Pilate dismisses them with an artful compliment as 
“most conyng clerkes,’’ and commends them to the care 
of Mahomet 
Mahowne most myghty in castels and towres 
He kepe you, lordynges, and alle youres, 
And havys alle gud day. 
Of these sacred dramas the Passion Play performed at 
Ammergau, a village in the Bavarian mountains, is the 
sole extant representative. When, about one hundred 
years ago, the Prince-Archbishop of Salzburg forbade the 
further performance of Mysteries and Miracle Plays, the 
inhabitants of Ammergau were excepted from the pro- 
hibition, that they might remain faithful to a vow made 
in 1633, on the cessation of a dreadful plague, that the 
Passion of Jesus should be performed every tenth year in 
token of their thanksgiving. That performance has 
taken place decennially ever since, the last occasion being 
in 1880, 








MERCURY IN A THREE-INCH 
TELESCOPE. 
THE 


By a FELtow or Roya AstrronomicaL Socrery. 


{The delay in the appearance of this final paper of a series com- 
menced on p. 201 of the first volume of KNOWLEDGE, has had its 
origin wholly in the fact that for the last two years the planet 
Mercury has been invisible in the instrument which we have em- 
ployed for the purposes of description and illustration; he having 
been obscured by the strange halo which, certainly since the be- 
ginniog of 1883, has surrounded and extended to so considerable a 
distance from the Sun. It was not until the morning of Tuesday, 
September 15, that we at length succeeded in obtaining an available 
observation of the planet. ] 


ERCURY ina three-inch telescope is, to speak as 
euphemistically as possible, a rather disappointing 

object. Nor is the reason far to seek. Even in inferior 
conjunction—when (save during the rare occasions of his 
transit over the Sun’s disc), he is, of course, invisible—his 
diameter scarcely exceeds 10"; while at the times of his 
greatest elongation—east or west of the Sun, as the case 
may be—his little crescent only measures some 7” from 
cusp to cusp. Hence it becomes necessary to employ as 
high a power as our telescope will bear to get any idea of 
the planet’s figure and general appearance ; while as to the 
detail alleged in astronomical works to have been seen on 
his surface, the possessor of such an instrument as that 
Ww with which our observations are made must be content 








* Among the items of expense given this occurs, “Imp. iiij. 


Jakkets of blake bokeram for the tormentors with nayles and dyse 
Dissert. Cov. Myst., p. 16. 























t, 


he 
eS, 
ns, 
nt, 
ice 


nes 


at 
the 
red 
the 
the 
ro- 
ade 
the 
rin 
has 
ing 


Oni- 
1 its 
inet 
em- 
ving 
. be- 
le a 
day, 
able 


x as 
ing 
rior 
his 
his 
his 
case 
rom 
y as 
a of 
the 
1 on 
that 
tent 


_ iilj. 
dyse 











XUM 


Serr. 25, 1885.] - 


KNOWLEDGE -« 


263 








to walk by faith, and not bysight. The explanation which 
we gave on p. 92 of Vol. VI. of the phases exhibited by 
Venus is equally applicable, mutatis mutandis, to those 
shown by Mercury, and the reader is requested to 
refresh his memory by a re-perusal of what was said 
in the place cited, for the better apprehension of 
what is to follow. Mercury then attained his greatest 
elongation west of the Sun (p. 231) at 7 p.m. on the 18th, 
and hence, at the date of our observation, he was about 
three days and a half from it. A glance at the figure 





Mercury, Sept. 15, 1885. Power 160, 

will show that the illuminated portion of the planet 
visible was decidedly smaller than it should theoretically 
have been from the relative positions of the Sun, Earth, 
and Mercury. As may be imagined, however, some 
attention is needed to detect this feature in so tiny a 
crescent as the planet presents. The shading towards 
the terminator, or apparent inner edge of the crescent, is 
both considerable and ill-defined. Whether this has its 
origin in the planet’s atmosphere or not is by no means 
easy to determine. The student, after scrutinising 
Mercury, should turn his telescope upon Venus, the 
brilliance of whose light stands out in striking contrast 
to the comparatively feeble illumination of her inner 
neighbour. Spots, streaks, &e. (whence a hypothetical 
rotation period has been deduced), and a blunting of at 
least one of the horns of the crescentic planet have been 
seen, either objectively or in imagination, by many obser- 
vers; but, as we have hinted above, all such detail is hope- 
lessly beyond the possessor of a small instrument. 

As in the case of Venus, when Mercury is in or near 
either of his nodes at the time of inferior conjunction, 
he passes across the Sun’s dise—or, as it is technically said, 
“Transits”? the Sun as a black spot. With too light an 
eye-shade he shows well the notorious ligament or black 
drop (concerning which so much has been written in 
connection with transits of Venus) at his entry on and 
exit from the Sun’s face. An aureola or luminous ring 
round the black disc of the planet has also been seen 
while it has been crossing the Sun; while several 
observers of skilland repute have seen one, and even two, 
whitish spots on the dark dise of the planet itself under 
the same conditions. These phenomena are quite within 
the reach of such a telescope as that whose use we are 
pre-supposing ; but, unfortunately, the student will have 
to wait some time before attempting to verify such 
observations as those which we have just described, inas- 
much as only two more Transits of Mercury will occur 
during the present century: the first happening on 
May 9, 1891, and the next on November 10, 1894. 











AT the Royal Arsenal, Woolwich, on Tuesday week, a tank con- 
taining several thousand gallons of oil took fire. It was the oil in 
which the tubes for the steel guns was tempered. All that could be 
done was to remove and extinguish the burning wooden covers, and 
to at once close down the boiling fat with sheets of iron covered 
with ashes. 





OUR HOUSEHOLD INSECTS. 
By E. A. Butter. 
HYMENOPTERA. 


HOUGH the order Hymenoptera is a very extensive 
one, including, as it does, the bees, wasps, ants, 
ichneumon flies, saw-flies, and gall-flies, it will not detain 
us long, as only a very few of its members can legiti- 
mately be claimed as household insects. Bees, saw-flies, 
and gall-flies are so intimately associated with living 
plants, that there is nothing to tempt them indoors, ani 
it is only amongst the parasitic ichneumon flies and their 
allies, and the omnivorous ants and wasps, that we can 
expect to meet with domestic examples. 

We will first take the ants. Of these insects we have 
one species that is found exclusively in houses ; it is not 
a truly British insect, but has been imported with mer- 
chandise ; it does not seem to have been noticed here 
before the year 1828, nevertheless it has completely 
established itself, and, having found supplies plentiful, 
and the climate of our houses congenial to its taste, it 
will no doubt remain with us. At different times it has 
been known to English entomologists under a variety of 
names. In the latest systematic work on this particular 
group of insects, the “ British Heterogyna and Fossoria| 
Hymenoptera” of Mr. Edward Saunders, it is calle 
Monomorium Pharaonis, but it was formerly known is 
Myrmica molesta and Diplorhoptruni iiolestum. 

Ants, as is well-known, are what are called social 
insects, that is, they form large communities, which arc 
something more than mere collections of many individuals 
of the same species living in close proximity to one 
another (in which case they would be called gregarious, 
but not social); they form well-organised societies, the 
members of which share a common dwelling, and con- 
tribute to the common well-being by their united exer- 
tions in erecting or excavating the abode, in providing: 
the common ‘stock of food, and in rearing the young. 
Insects which manifest this social instinct exhibit the 
further peculiarity that the species is constituted not «f 
two, but of three, distinct factors, which are frequently 
called males, females, and neuters, though the _last- 
mentioned are more suitably denominated workers. As 
far as British insects are concerned, the only truly soci: 
species are ants, certain wasps, the humble bees, and the 
hive bee, and it is only in these that the three so-calle«| 
sexes are found. There is nothing comparable to the 
worker in any other British insects, whether Hymeno})- 
terous or otherwise. In the highest development of th« 
social community, such as is met with in the hive-bee, 
the males and females. are simply concerned with the 
propagation of the species, whilst the various labours cf 
the community are performed by the workers, who are 
themselves incapable of reproducing their kind, and arv 
by some supposed to be a kind of abortive females. 

Now in the ants, the males and females are, primarily 
at any rate, winged, but the workers are always wingless: 
moreover, the males and workers are usually smaller than 
the females, sometimes very much so, and the workers 
are usually also smaller even than the males. The males 
and females appear in the late summer or autumn, ani 
the former perish after pairing, so that their period of 
perfect existence is a very short one. The females. 
previous to undertaking the duties of maternity, Ics« 
their wings, which either drop off spontaneously, or are 
torn off by the workers. Winged ants, therefore, arc 
only to be seen at certain seasons of the year, and the 
majority of the wingless creatures that we commonly 
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speak of as ants, and that are so frequently seen running 
about on the ground, are merely the workers. 

So much with respect to ants in general, We may 
now proceed to the study of the particular species above 
referred to—viz., Monomoriwm Pharaonis. It isa minute, 
reddish insect, which, though apparently not yet distri- 
buted throughout the country, being most plentiful in the 
south-east, is nevertheless very abundant where it occurs, 
and therefore, in consequence of its voracious habits, a 
source of.considerable annoyance. The worker (Fig. 1), 
the only member of the community usually seen, is reddish- 
yellow,in.colour, and is very minute, being scarcely } in. 
in length, and so one of the smallest of our British ants. 
There is a peculiarity in the abdomen of this little crea- 
ture which at once reveals the family to which it belongs. 
British ants are divisible into three families—the Formi- 
cide, the Poneride, and the Myrmicide. The last is 
readily distinguished from the other two by the fact that 
the first two joints of the abdomen are much narrowed, so 
as to form what is called a “ petiole,’ because it seems as 
though the abdomen were united to the thorax by a kind 
of stalk ; in the other two families it is only the first joint 
that is modified in this way. Microscopical examination 

shows that our present insect 

\ be: V has two lobes to the petiole, 

; y ~ therefore it belongs to the 

Myrmicide. These two lobes 

are considerably raised or 

swollen above, so that when 

the insect is viewed in profile 

its contour presents a succes- 

sion of elevations and depres- 
sions (Fig. 2). 


Ce Se 
\ = Fig. 2.—Side view of body of 


same. 
The head is very large, and 





ae \ the antenne are about half 
¥ ‘ as long as the whole body, 
elbowed at the base, and 


clubbed at the tip. Two black 
specks at the sides of the head 
are the compound eyes, which, 
for an insect, are unusually small in proportion to the 
size.of,the head. The abdomen is smooth and shining, 
but the rest of the insect is dull, in consequence of 
the minute and close punctuation with which it is 
covered. | 

The life-history of an ant is similar to that of a bee. 
It commences life as an egg, which is very minute, as 
might be expected from the small size even of the perfect 
insect. The oval, yellowish-white objects so frequently 
found in ants’ nests in the summer, and popularly called 
“‘ ants’ eggs,” are not eggs at all—a conclusion the truth 
of which a little thought would at once render apparent, 
since they are as big as the insects themselves, and 
therefore could not be their eggs. From the eggs are 
hatched, little footless maggots ‘of a whitish or greyish 
colour, which are tended and fed with great assiduity 
by the patient workers. 

In due course they become pup, in which condition 
they resemble in shape the perfect insect, but have, as 
usual, all their limbs folded up underneath them. 


Fig. 1.—Worker of Monomo- 
* rium Pharaonis. 


Previous to the assumption of this stage, some ants, such 
as the Formicidae, envelope themselves in an oval silken 
cocoon, and thus acquire a resemblance to eggs; and it is 





these pupe, thus enveloped, that constitute the so-called 
‘“‘ants’ eggs” referred to above. But the Myrimicida, to 
which our present insect belongs, do not form cocoons, 
but pupate without this protection. The pups, since 
they are more helpless even than the larve, equally 
need the care of the nurses, though there is now no 
feeding to be done. 

When the insect is ready for its final change, there is 
still more work for the nurses to do; they have to assist 
it out. of its enveloping pellicle, to help it straighten its 
cramped limbs, to lead it about the nest, and generally, 
to introduce it to all the activities of its new life. 

We have said that these little ants have a voracious 
appetite ; this the householder who is unfortunate enough 
to shelter colonies of them in his dwelling will soon find 
out. Nothing edible comes amiss to them, but they are 
specially partial to sweets and greasy substances. Cakes, 
pastry, sugar, and dripping may perhaps be said to be 
their especial favourites. Any dainty little morsels which 
the careful housewife has put away, as she thinks, in 
safety, ready for future use, are soon found out by stray 
members of the ant community ; the news is telegraphed 
tu the rest, and soon crowds are wending their way to the 
feast. When once they have assembled in considerable num- 
bers at the place of entertainment, it is difficult for 
their human foe to know how to get rid of them ; they are 
almost too small to be picked off by the finger, and the 
operation, too, would be somewhat tedious ; an endeavour 
to blow them off might have just the opposite effect to 
that intended, and cause them to adhere to the somewhat 
sticky compound they might be attacking ; and altogether 
it is not surprising that maledictions are often showered 
on their devoted heads, when they are caught in the act 
of pilfering. 

It is extremely difficult to protect anything from 
them : they are so small that they will insinuate them- 
selves into the smallest possible openings and crevices, 
and very little short of hermetical closing is of any avail 
against them. Should they happen to invade the home 
of an entomologist, he may well tremble for his treasures, 
for dead insects are just as acceptable to them as cakes 
or fruit. I remember having had in my young days 
several painful experiences of this kind. On one occasion 
I had just braced out on the setting-board a beautiful 
specimen of the Wood Leopard Moth (the first of its kind 
that had fallen to my lot), and had put it aside to dry; 
on looking at it the next morning I was horrified at dis- 
covering that two large holes had been excavated in its 
great fat body, and that as a cabinet specimen it was 
ruined ; the crowds of tiny red robbers clustered round 
the insect, and, running over the board, told the tale of the 
origin of the holes, and many were the corpses that fell 
as an expiation. On other occasions I have had the 
bodies of small moths completely eaten up by these 
destructive little creatures while the specimens were 
drying on the setting-boards, 

Monomorium is not the only foreign ant that has taken 
up its quarters with us, though by far the commonest. 
One or two others are found occasionally in hothouses, 
the high temperature of which serves to remind them of 
the tropical climate of their native regions. 

(To be continued.) 








THE LALANDE-CHAPERON BATTERY.—The Lalande-Chaperon 
(oxide of copper) battery has been adopted for exchange and line 
service by the Société Générale des Téléphones of Paris. 

GAS AT PARIS.—The Parisian Company for Lighting and Heating 
by Gas has announced a dividend at the rate of 30} per cent. upon 
its share capital for 1884. The corresponding dividend for 1883 
was at the still higher rate of 31 per cent. 
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SELF-INHUMATION. 
A CONTRIBUTION TO HUMAN HIBERNATION. 
By Dr. W. Curran. 
(Continued from p. 217.) 


ESCRIBING a Sanyasi (an ascetic) named Chandi 
Churn, who “was in the habit of burying 
himself alive for three days each week” at one 
time a Lahore journal—Public Opinion—intimates 
that ‘the art of prolonging life to an incredible 
degree without air or nourishment* was not un- 
known to the ancients”; and Bancroft ascribes many 
of the wild adventures in which the early Spanish 
colonisers of Florida engaged to their desire of regain- 
ing the vigour of youth in old age through the waters of 
some fabled well of which they had heard in the 
interior. However that may have been, expectations of 
the kind here contemplated were widely entertained in 
India and elsewhere ; and Colonel Steinbach informs us 
that a certain individual of this (Yogi) class “ was covered 
over and sewn up in waxcloth, like an Egyptian mummy 
(in the reign of Runjeet Sing). He was then “ placed 
inside a large wooden case, which was strongly riveted 
down, and sealed in several places with the Maharajah’s 
own seal. This was lowered into a previously made 
brick vault, and the whole was covered with earth after 
the manner of an ordinary grave. Corn was sown in 
this earth, which sprang up during the period of his (the 
Yogi’s) interment; an entire battalion was placed in 
charge of it (the grave), four sentries mounting guard 
over it during the day and eight in the night.” 

At the expiration of forty days he was disinterred, the 
whole Court being, as before, present ; everything was 
found in precisely the same state as it was left. ‘On 
the case being opened, the Sunyasi was found in the 
same sitting position, apparently lifeless. He was 
speedily extricated from his covering, and hot bread was 
applied to his head and feet. His body was also bathed 
in hot water. After a couple of hours, incredible as it 
must appear, the Sunyasi not only gave symptoms of re- 
turning life, but, in the course of the day, though very 
feeble, he was perfectly restored.” He further adds that 
“similar experiments were made upon the same indivi- 
dual by two officers in the Bengal Army, and with the 
like result ;’’ and there exists still in that city a strong 
belief in the reality of these experiments and in the 
practicability of this kind of self-imposed sepulture. 

This story, or one so like as to be indistinguishable 
from it, is vouched for or related in almost identical 
terms by such different writers as old Martin Honigh- 
biiger, Lieutenant Boileau, and Captain Osborne. The 
first of these, who, it may be observed, had peculiar 
opportunities of knowing the truth from his position as 
a physician at the Court of Lahore, tells us expressly 
that ‘a faquier, named Haridass, was put into a chest 
in presence of old Runjeet Sing, and buried in a garden 
outside the city .... barley was sown on the ground, 
and the place was enclosed with a wall and surrounded 
by sentinels. On the fortieth day, which was the time 
fixed for his exhumation, a great number of the authori- 
ties, with General Ventura and several Englishmen.... 
one of them a medical man, went to the enclosure. The 
chest was brought up and opened, and the faquier was 
found in the same position as they had left him, cold and 





* Describing a race of Indians, evidently the Brahmins, whom he 
had heard of, Aulus Gellius speaks of them, “ Noct. Att.,” ix., 4, as 
“gentum apud extrema Indie nullo cibatu vescentem.” 





stiff.” He was, however, resuscitated in due time, and 
the Minister, Rajah Dhyan Sing, assured me (he con- 
tinues) that he himself kept this faquier four months 
under the ground when he was at Jummoo, in the 
mountains.’’* 

Of Lieutenant Boileau’s “ Personal Narrative,” whick 
treats of the same topic, I know no more than is said of 
it in Professor Dowson’s edition of Sir H. E. Elliot's 
‘History of India,” vol. ii. p. 10, but he appears to have 
been a spectator as well as a believer in the possibility of 
such a survival, and the most detailed account of the 
event—if it be the same—that I have seen is given in 
“The Court and Camp of Runjeet Sing,” by the Hon. 
W. G. Osborne, Military Secretary to the Earl of Auck- 
land, pp. 125-9, as well as in the attached footnote. 
From this it would appear that the faquier here referred 
to ‘‘closed with wax his nostrils, ears, and every other 
orifice through which it was possible for air to enter his 
body,” and that “ Runjeet Sing had him dug up twice in 
the ten months, during which he lay in a state of sus- 
pended animation, to relieve his scepticism” about him 
and his performance. “Captain Wade and others saw 
him dug up, and was convinced that all animation was 
suspended. .. . Forcing the coiled up tongue back into 
its proper place, and pouring a quantity of warm water 
over him constituted the only further measures (that 
were required) for his resuscitation ; and in two hours’ 
time he was as well as ever.” 

I may be here permitted to reproduce the following by 
way of set-off to the above, from a recent writer on the 
subject who made special inquiries on the point in the 
country wherein this feat was accomplished, and who 
had, from his official position and otherwise, access to the 
very best and most authoritative existing information 
respecting it. Dr. Norman Chevers spent the best years 
of his life in India in the investigation of incidents of 
this description, and his ‘“‘Manual of Medical Jurispru-. 
dence for India” is not only regarded as an authority on 
questions of medical-police, and practice in the courts of 
that country, but it has secured for its erudite author 
the Swinney prize of the Society of Arts, and the esteem 
of his professional brethren in this. Let us listen to his 
interpretation of these phenomena. Adverting to these 
displays as they, or some of them, may have come under 
his own personal cognisance, and discussing the possibility 
of survivance on the part of these poor fanatics, he says 
that ‘‘in 1868 in the Purneah district (near Calcutta), a 
weaver undertook to remain buried during the whole 
period of a Mahomedan fast. A hole was dug in which 
he seated himself; a bamboo roof was made over his 
head, on which earth was piled to the height of about 
3 ft. When taken out he was, of course, dead.” _. 

‘‘ At Bangalore, in 1781, a Yogee, considered by his 
admirers to be 135 years old, announced that he would 
be either buried alive, or die in public on a certain day. 
The police interfered, but he died (all the same); “ with 
strict punctuality.” This practice is now, I understand, 
discountenanced by the police all over India. It is to 
this interference, doubtless, rather than to any. ‘educa- 
tional improvement or missionary exertion that we owe 
the comparative infrequency of this observance in these- 
our days, and I notice that the latest performer in this 
line could receive cheques and other communications 
from his friends outside. 

“At Singapore,” continues Dr. Chevers, “a Mahom- 
medan priest secluded himself in a cavity in the ground, 
covered with boards and earth, but with a hollow 


? 





* «Thirty-five Years in the East,” pp. 127-8. 
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bamboo communicating with the outer air. On the 
following morning he was alive. On the second and 
third mornings no answer was returned, and, on the 
grave being opened, he was found to be dead.” Dr. 
Chevers justly associates this trick with the religious 
practice of the Samadh (self-sacrifice), and adds that “ if 
the devotee, being too old and sickly to carry on his 
usual avocations, is suffocated, well and good—he goes 
to heaven in a perfectly orthodox manner. _If, on the 
contrary, the bamboo-tube acts successfully, he comes 
forth to be worshipped and fed for the rest of his life,” 
and the alternative may be worth the risk at our would- 
be saint's age, and in a country in which the struggle 
for existence is so keen. Austerities of all kinds, and 
the more grotesque they are the better, have ever been 
regarded with reverence and honour in the East, and the 
self-inflicted tortures of the Stylites and the Anthony’s 
of the Syrian and Soudanese deserts are but continuations 
of the same spirit and the same practices nearer home. 

So many instances of this kind of immunity were 
brought to light by the forty-days’ fast of Dr. Tanner, 
that, however disposed to doubt the possibility of such 
occurrences, we ought not to discard them altogether. 
The evidence adduced above seems to be very strong, if 
it is not, indeed, absolutely conclusive as to the fact 
itself, but then we should remember that the European 
spectators of the occurrence were only strangers in a 
strange land ; that they could not possibly guard against 
collusion in the case, and that they were obliged to rely 
exclusively on native testimony and native supervision 
in connection with it. Runjeet Sing, though a very 
shrewd and observant man, could neither read nor write : 
he believed whatever his Guroo chose to tell him, and 
both he and his courtiers had an interest in elevating and 
extolling the pretensions of their new creed. This being 
so, we may, while not absolutely rejecting such stories 
as fictions, believe that the most was made of them, as 
well as of the occasion itself, and there would, after all, 
be but little tissue-waste in such a posture or in such a 
vault as are here contemplated. 

As a matter of fact, many animals and many men 
do voluntarily reside, for months together, in subter- 
ranean recesses of this kind; but then the former are 
asleep, while the latter partake of food, &c., and in 
neither case is there such an entire suspension of the 
animal functions as is assumed in the person of our 
faquier. It is also curious that these exhibitions have 
diminished in proportion with the extension of European 
law and European civilisation in the East, and it is 
understood that they cannot now be “got up” at all 
without the usual accessories of a speaking-tube, creature 
comforts, &c. We are constrained by these and other 
facts to declare that, though the atmosphere of the East 
is socially and physically more favourable for the per- 
formance of feats of this kind than is our own, yet that 
the laws of Nature are the same in both, and that while 
they remain so such acts of endurance as are here 
described must either be regarded as miraculous, or be 
relegated, like spiritualism and other “isms ”’ of that ilk, 
to the regions of illusion or romance. 








IT is said that there are in Brooklyn 5,508 telegraph poles, 3,855§ 
miles of overhead wires, and 6-21 miles of cables. 


For the depth of despair in regard to the photographing of 
children commend us to the operator who, in the recesses of his 
dark room, after the twenticth attempt to secure the features of an 
unruly youngster, thus delivered himself :— Joshua commanded 
the sun and moon to stand still, and he was obeyed; but I’m hanged 
if he'd have succeeded with this young imp ! "— Photographie News. 





FIRST STAR LESSONS. 
By Ricoarp A. Proctor. 


: ee constellations included in the twenty-four maps 
of this series are numbered throughout as follows 
(the names being omitted on the maps, to clear these as 
far as possible from all that might render the star- 

grouping less distinct) :— 
1. Ursa Minor, the Little Bear { 22. 
(a, the Pole Star). 


Cancer, the Crab (the 
cluster is the Beehive). 


2. Draco, the Dragon (a, 23. Leo, the Lion (a, Regulus). 
Thuban) 24. Virgo, the Virgin (a, Spica). 

3. Cepheus, King Cepheus. 25. Libra, the Scales. 

4. Cassiopeia, the Lady in the | 26. Ophiuchus, the Serpent 
Chair. Holder. 

5. Perseus, the Champion (8, | 27. Aquila,the Eagle (a, Altair). 
Algol, famous variable). 28. Delphinus, the Dolphin. 

6. Auriga, the Charioteer (a, | 29. Aquarius,the Water Carrier. 
Capella) 30. Pisces. the Fishes. 

7. Ursa Major, the Greater | 31. Cetus, the Sea Monster (o, 
Bear (a, 3, the Pointers). Mira, remarkable va- 

8. Canes Venatici, the Hunting riable). 
Dogs (a, Cor Caroli). 82. Eridanus, the Raver. 

9. Coma  Berenices, Queen | 33. Orion, the Giant Hunter 


(a, Betelgeuw; B, Rigel). 
Canis Minor, the Lesser Dog 
(a, Procyon). 
Hydra, thé Sea Serpent (a, 
Alphard). 


Berenice’s Hair. 
. Boétes, the Herdsman (a, | 34. 
Arcturus). 
. Corona Borealis, the Nor- 35. 
thern Crown. 


— 
—“~ 


12. Serpens, the Serpent. 36. Crater, the Cup (a, Alkes). 
13. Hercules, the Kneeler. 87. Corvus, the Crow. 
14. Lyra, the Lyre (a, Vega). 38. Scorpio, the Scorpion (a, 
15. Cygnus, the Swan (a, Antares). 
Arided ; B, Albires). 39. Sagittarius, the Archer. 
16. Pegasus, the Winged Horse. 40. Capricornus, the Sea Goat. 
17. Andromeda, the Chained | 41. Piscis Australis, the Sou- 
Lady. thern Fish (a, Fomal- 
18. Triangula, the Triangles. haut). 
19. Aries, the Ram. 42. Lepus, the Hare. 
20. Taurus, the Bull (a, Alde- | 43. Columba, the Dove. 


Canis Major, the Greater 
Dog (a, Sirius), 


Argo, the Ship. 


buran; n, Alcyone, chief | 44. 
Pleiad). 
. Gemini, the Twins (a, | 46. 
Castor ; B, Pollux). 


no 
_ 








THOUGHT AND LANGUAGE. 
By Apa 8S. Batu. 
XVII. 

W* have seen that the faculty of imitation is one of 

the most marked features of humanity in its 
lowest phases, that it is characteristic alike of the savage, 
the idiot, the subject of brain-disease, and the infant. 
Hence, from what we know of the laws of embryology, 
and the phenomena of reversion to ancestral types, the 
inference that the earliest men were great imitators scems 
to be a sound one. 

In the light of my previous remarks on gesture lan- 
guage, it is evident that this characteristic must have 
played an important part in the development of the pri- 
meval system or systems of communication between man 
and man. An involuntary gesture or sound made by A 
may convey to B a mental grasp of A’s situation, and lead 
B to come to the assistance of A or to render him some 
service. This being so, when A again finds himself in 
the same situation, he will voluntarily repeat the same 
gesture or sound for the purpose of attracting B’s atten- 
tion, and in so doing he has added a stone to the founda- 
tion of language. Here be it well understood that 
language, even in its simplest form, implies the com- 
munion of at least two minds—as it were, a giver and 
a receiver. No solitary being could, or would, form a 
language, because it would be of no service to him, 
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NIGHT SKY FOR SEPTEMBER (Sgconp Map or Parr), 


Sl owing the heavens as they appear at tl:e following hours: 


At 10 o’clock......... September 21, 
At 9} o'clock. 
At 94 o'clock... 


-September 29. At 8} o’clock 


«though he might make certain marks to serve in after- 
times to recall ideas to his mind. These marks, on the 
access of a second person, might become signs to him if a 
convention were made between the two, and it is, there- 
fore, apparent that convention, which plays so important 
* part in development of language, is present at its very 
birth. 

Thomson says :—“ Language, in its most general accep- 
tation, might be described as a mode of expressing our 
thoughts by means of motions of the body; it would thus 
include spoken words, cries, involuntary gestures that 
indicate the feelings, even painting and sculpture, together 
with those contrivances which replace speech in situa- 


At 9} o'clock... 
September 25. At 9 o’clock.. 


... October 15. 
-October 22. 
..- October 26. 


At &4 o'clock 
At &} o'clock... 
At 8 o'clock... 


..October 3. 
..October 7. 
October 11. 


tions where it cannot be employed.”* Ideas may be 
communicated not only by sight and hearing, but also by 
the other senses. Thus Laura Bridgeman, who was both 
blind and deaf, acquired a good education wholly through 
the sense of touch, through which alone she could re- 
ceive instruction. I remember also reading a strikingly 
illustrative case in which a man, owing to nervous 
disease, lost all sensation, except on a very small area on 
one cheek, and his friends managed to make hin under- 
stand their thoughts and wishes wholly by drawing 
figures and letters, and otherwise touching ‘this one 
sensitive spot. 
* “Laws of Thought,” ed. 1860, p. 27. 
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In the same way it would be possible to have a 
language of tastes and smells. As Mr. Tito Pagliardini 
pointed out many years ago, the language of flowers is 
made up of colours and scents ; and a language of tastes 
might be similarly constructed. Kven now, many ideas 
are expressed symbolically in what may be called a 
language of tastes; sweet corresponds to the ideas of 
affection, amiability, pleasantness; bitter to unpleasant 
ideas ; we talk of misfortune as the “ cup of bitterness,” 
of some persons as “ sour-minded,”’ of “ honeyed ”’ and of 
‘unctuous ” speech, and so on. 

Thus, in the absence of sight and hearing, language 
is still possible, but in their presence it is capable of 
much higher developments, owing to the greater per- 
fection of the senses. Music is a language in itself—a 
language expressive of the emotions; but its military 
uses show that it is not confined to the expression of the 
emotions, for by its aid orders can be communicated from 
the chiefs to a number of men beyond the reach of their 
voices. Ina similar way a language of colours and forms 
is spoken in naval signalling. 

For the acquisition of knowledge, especially that 
knowledge which tends directly to the preservation of 
the species—knowledge of the approach of a foe or prey, 
or of a member of the same species, but opposite sex, the 
senses of sight and hearing are the most important, and 
it is therefore only to be expected that the development 
of language should take place in these directions. 

We may picture our early fathers talking with their 
fingers as the ants do with their horns. Pointing to their 
open mouths to show when they were hungry ; pointing 
to a thicket and indicating, by imitating the sound which 
it makes, the kind of animal which they wished to kill 
for dinner, and expected to find hidden there; pointing 
to the sky and then drooping down the fingers to make 
known that it was going to rain, an expressive sign used 
by the deaf-and-dumb ; and if they wanted to speak of 
the wind, stretching out their arms and bringing them 
together with a rush through the air, perhaps accom- 
panying the action with a vocal sound imitative of that 
made by air in motion, a sound which has seemingly 
survived in the Maori word haruru, the noise made by 
the wind, and hororo, which is equivalent to English 
hurry, compare, hurricane, rush, dash, swish, and other 
words imitative of air in motion, or motion through air. 

When speaking of the mental condition of the deaf 
mute it was shown (XIII) that the sign is not only the 
means of memorising the sensation produced by any 
object or action, but also represents the object itself. 
Thus the reproductions of expressive actions, which accom- 
panied certain sensations, stand to mean the objects which 
produced those sensations, as hot (of an oven, teapot, &c.) 
is represented by the deaf mute by drawing his hand 
away quickly from the heated object (XI). Similarly, 
the reproduction of the sound of a fowl is used to mean 
the bird itself. Imitative or gesture language is a purely 
descriptive one. Just as ordinary people, when convers- 
ing, being sometimes at a loss for a word, are forced to 
describe their meaning in a roundabout way, so gestures 
are used by the non-speaking for the expression of thought. 
A hearing child not knowing the word bow would say, 
“Gimme ze sing zat opens and shuts,’”’ while a deaf one 
would imitate the action of opening and shutting the box. 
If the meaning is not at once clear to the person addressed 
the speaker, whether in words or signs, endeavours, by 
further descriptions, to make himself understood. 

Although gestures may be made to suffice as a means 
of communication, they form but a clumsy language at 
best, for natural’ signs being to a great extent descriptive, 





along series of them is required to express a thought 
which may be uttered perhaps in one short word. 

Up till now I have only spoken of natural signs, but 
owing to the great principle of least effort, which, m 
verbal language, is the chief cause of what has been 
termed phonetic decay, signs may also be abbreviated 
until they become conventional. A. conventional sign is 
one that is not, like the natural sign, readily understood 
by those not previously acquainted with it. As an 
example of such a sign a friend informs me that he was 
once visiting a German school for the deaf and dumb, 
and noticed a boy make a sign as if cutting his throat. 
He asked what was the meaning of this, and was told 
that the sign meant Catholic, because the Catholics had 
killed the Protestants. Otherwhere a somewhat similar 
sign was used to mean pig, from the mode in which that 
animal is slaughtered. 

The North American traders, in communicating with 
the Indians, use many conventional signs, which are 
understood by practice and tradition, for during years 
of intercourse with the natives natural signs have become 
abbreviated and changed on the principle of least exertion. 
In some of these signs it is difficult to trace their natural 
origin, 

Sayce quotes James* as having given a list of 104 
signs used by Indians in the place of words, and adding 
another list by Dunbar, which differs from his own in 
several respects. According to this, darkness was indi- 
cated by extending the hands horizontally forwards and 
back upwards, and passing one over the other so as to 
touch it once or twice; a man, by holding up the finger 
vertically ; truth, by pointing with the forefinger from 
the mouth in a line curving a little upward, the other 
fingers being closed; good, by holding the hand hori- 
zontally and describing a horizontal curve outward with 
the arm ; no and not by waving the hand outwards with 
the thumb pointed upward. In Dunbar’s list, on the 
contrary, the negative is indicated by holding the hand 
palm outward before the face, and shaking it to and fro ; 
while man is shown by extending the forefinger, the rest 
of the hand being shut, and drawing a line with it from 
the pit of the stomach downward. 

In monasteries where signs were employed in order 
not to break the rule of silence, giving was shown by 
opening the hand, taking by shutting it. One forefinger 
laid across the other meant brother, blindness was indi- 
cated by placing the hands over the eyes, shame by 
placing them over the eyes obliquely, day and daylight 
by forming a ring with the thumb and finger, and 
holding them before the face. This gesture seems to 
refer to the roundness of the sun, which the North 
American Indians represent by thus forming a circle and 
holding it up towards the sun’s track. They show the 
time of day by extending the hand towards the east and 
gradually raising it. 

Some of the above signs are natural, as those for 
giving and taking, and the vertical holding up of one 
finger to indicate man by the upright position which is 
one of his chief characteristics. 
day and daylight the natural origin is apparent ; but the 
orgin of others such as those for good and darkness is 
very obscure. 








LIGHTNING.—On Aug. 20, during a storm, lightning entered a 
dynamo in the electric-light plant of Erie, Pa., destroying it, and 
resulting in the extinguishing of all the electric lamps in the streets 
of the city. 





* Long’s “ Expedition to the Rocky Mountains ” (1823), Vol. I., 
Appendix B, pp. 271-88. 
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OPTICAL RECREATIONS. 


By “A Fetiow or THE Roya, AstTronoMIcAL Society.” 
(Continued from p. 198.) 


ESUMING now our description of polarising appa- 
ratus, we may mention that there are two other 
forms of it which act by refraction, the Nicol’s prism 
and the double-image prism, a very brief description of 
which must suffice here. The former consists of a 
long rhombohedron of Iceland spar cut diagonally in a 
particular direction, and with its cut faces cemented in 
their original position with Canada balsam after they 
have been polished. The effect of this arrangement is 
that a ray of light falling on the prism is split as usual 
into an ordinary and an extraordinary one. The former 
is reflected out at the side of the prism by the Canada 
balsam, and so lost altogether, while the latter passes 
through and emerges at the opposite face parallel to the 
incident ray. If light passes through one of these prisms 
and is viewed at its emersion through a similar one, 
the rotation of the latter round the ray as an axis will 
produce phenomena of the alternation of light and dark- 
ness identical with those just described in connection 
with the Tourmaline plates. In all these cases the 
crystal through which the light first passes is called the 
polariser ; that through which the polarised beam is 
viewed, the analyser. The double-image prism men- 
tioned above consists of two prisms, one of Iceland spar, 
cut with its optic axis parallel to its refracting edge, and 
the other of glass having a refracting angle equal to that 
of the spar. As the ray, passing through the prism of 
spar, falls on it perpendicular to its optical axis, the two 
into which it is divided have the greatest possible sepa- 
ration. The glass prism seems to neutralise the colours 
produced by the crystal one. In this form the extraor- 
dinary ray occupies the middle of the field, and the 
ordinary ray revolves in a circle round it as the prism 
rotates round the incident ray as an axis. This is a very 
handy form of analyser. It has another use altogether, 
to which we shall have occasion to refer when we come 
to deal with chromatics by-and-by. 











Fig. 49. 


So far we have spoken solely of polarisation by refrac- 
tion, but reflection also is an active agent in its produc- 
tion. In point of fact, almost all (save metallic) bodies 
polarise the light they reflect, as may be seen by any 
one who will look at the surfaces of still water, leaves, a 
polished table or pianoforte, &c., through a plate of 
Tourmaline or a Nicol’s prism, Now it may very well 
happen that the reader of these lines may, either for 
economical reasons, or from the fact that he is resident 
“‘far from the busy haunts of men’’ generally, and opticians 
in particular, be unable to procure either of the simple 








pieces of apparatus which we have endeavoured to make 
intelligible. For the benefit of such, we have ourselves 
constructed a simple—not to say rude—form of apparatus 
for polarising light by reflection for the purpose of 
description in this paper, which it needs but the most 
rudimentary mechanical acquirements to make. Its 
construction is shown in the figures which follow. 

The materials we require are a tin canister with a 
lid, such as are used to contain mustard, &c., and some 
thin glass, the “patent plate” used for photographic 
negatives being very suitable. Our own canister, from 
which the sketches above were made, held disinfecting- 
powder before (having carefully cleaned it out) we turned 
it into a polariscope! Its height is 64in., and its 
diameter 2}in. It is represented in section at A in 
Fig. 49, while in B the lid L is shown as being removed. 
We first cut a hole H 1} in. high and 2 in. across close to 
the bottom of the canister, and then facing towards this 
hole put a bundle of half-a-dozen glass plates, G P, in- 
clined at an angle GP D of 35° 25’ to the bottom PD. 
This angle is shown in Fig. 
50, and the reader is recom- 
mended to cut it out in 
cardboard from the figure to 
assist him in obtaining it 
correctly. If he wishes to 
cee wguasiuyp se, make a very neat job, he 

senate» will describe an ellipse of 
suitable dimensions (see Vol. 
V. p. 86) and cut his plates 
out by this. In the case of the extemporised polariscope, 
from which our illustrations are derived, the major axis 
of our plates = 4in. and the minor axis, of course, 
21in. The object of tilting our glass plates at this angle 
is that light is polarised when reflected from glass 
at an angle of 54° 35’ from the perpendicular, and as the 
angles of incidence and reflection are identical (Vol. V. 

. 390), a horizontal ray entering at H must strike the 
surface P G at an angle of 35° 25’ with it or 54° 35’ with 
a perpendicular to it, and of course be reflected up the 
tube at a similar angle on the other side of the 
perpendicular. Now out of the lid L we cut a frame, 
and into this fix another piece of our glass, which we this 
time smoke or otherwise blacken at the back. By the 
way, before fixing the glass, we cut slits S in the side of 
the can, the use of which will be apparent later. We 
must, by the aid of our piece of card (Fig. 50), take care 
that our small mirror on the lid forms an angle of 35° 25! 
with the top of it. Putting on the lid, our apparatus is 
now complete, as seen at C in Fig. 49. If we place a 
candle in front of the opening at the bottom of 
the tube, with the mirrors in the position shown 
by our figure, and bring the eye into a suitable posi- 
tion, we shall see the image of the flame reflected from 
the blackened mirror in the lid; but if we turn the lid 
round through an angle of 90°, the candle image in this 
mirror will get very dimindeed, even should it not entirely 
vanish. If we continue the rotation of the lid, the image 
will grow brighter and brighter, attaining its maximum 
brightness when the top and bottom mirrors are parallel, 
and will once more disappear when the lid has rotated 
through 270°, to return to its pristine light on the com- 
pletion of a whole revolution. Hence it is evident that 
the light is polarised—or its vibrations are all turned 
into one plane—by the first reflection from G P, and that 
the second mirror acts as an analyser. It may not be 
uninteresting to note here that the discovery of the 
polarisation of light by reflection was made in the year 
1810 by Colonel Malus, of the French Engineers, who 








Fig. 50 
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looking through a prism of Iceland spar at the sunset 
Jight reflected from the windows of the Luxembourg 
Palace, noted its disappearance and reappearance as he 
rotated his prism. 

(To be continued.) 








THE RIGHT WHALE OF THE NORTH 
ATLANTIC. 


S every one knows, right whales were once very 
common in the Gulf of Gascony, the dwellers 
along which, in France as well as in Spain, appear to 
have been the first Europeans to raise the fishery of these 
monsters of the deep to the rank of a great industry. 
Upon the coast of Cantabria are still to be seen the ruins 
of the towers where watchers were stationed to give 
notice of the approach of the numerous whales that 
visited these shores during winter, and the remains of 
the furnaces where the fat was melted. Official docu- 
ments and royal edicts of the twelfth and thirteenth 
centuries speak of the whale fishery as an already ancient 
industry. The majority of the cities of the. Spanish 
coast — Fontarabia, Guetaria, Motrice, &c.—have figures 
of whales or of fishing implements on their coat-of-arms. 
The Basques were soon no longer content to fish for 
whales on their coasts, where they were becoming scarcer 
and scarcer, but pursued them into the English Channel 
and North Sea, and as far as to Iceland. Later on, at the 
close of the fourteenth century, they did not hesitate to 
sail out upon the broad sea toward the quarter where 
Cabot, a hundred years afterward, discovered Newfound- 
land, and where they found the cetacean very abundant 
during the summer months, Their success made rivals 
for them, and in 1578 there were, on this part of the 
ocean, three hundred ships—French, Spanish, Portu- 
guese, and English. 

Fishing upon the high sea is scarcely applicable to any 
but the sperm and true whales—those whose back is 
even, finless, and without a hump—the “right whales ’”’ 
of fishermen (Balena, L.; Eubalena, Gray; Leiobalena, 
Eschricht). The other cetaceans—the “ finbacks’’ and 
‘‘humpbacks”’ of fishermen, and Balenoptera and Megap- 
tera of naturalists—almost always sink when killed, and 
are thus lost to the captors unless they are driven into a 
bay, where the carcass, upon making its appearance on 
the surface in a few days, can be towed to the shore and 
cut up. It is very probable, then, that the cetaceans 
that the old Basques fished for were sperm and right 
whales, and especially the latter, which were much 
commoner than the former in temperate or cold water. 

As a consequence of the war against it, the whale 
became more and more rare. In the seventeenth century 
the seas in the vicinity of the pole, where navigators in 
search of a north-east passage to India had sighted a 
large number of the animals, which were remarkable 
for their gigantic size, became the scene of the fishery. 
A century later, the scene shifted to Baffin’s Bay. Did 
these whales and those that were formerly fished for 
n the temperate part of the Atlantic belong to the 
same species? Upon the authority of Cuvier, when 
cetology was scarcely beginning to get out of its 
swaddling-clothes, zoologists answered in the affirma- 
tive, giving as the reason why whales were no longer 
found in the temperate zone that they had taken 
refuge amid the ice of the poles in order to hide them- 
selves from pursuit! This is a gross error, which was 
perpetuated for a long time, which is still found re- 





peated in many books, and which has been com- 
mitted not only concerning the right whales of the 
North Atlantic, but also the various species of true 
whales distributed through the different oceans. The 
same causes have. everywhere produced the same 
effects—the almost entire disappearance of the large, 
utilisable cetaceans. No longer than thirty years ago 
the whaling industry still occupied whole fleets; and 
the Americans, who had almost the entire monopoly 
of it, repeated with pride that their whaling vessels. 
placed in a line in sight of one another, would occupy 
more than half of a great circle of the globe. In 1856 
they still had 655 ships on the sea, but to-day the 
industry is almost completely abandoned for lack cf 
whales. Fishing is no longer done except by a few rare 
ships from the ports of Scotland, that go out to the 
Polar Sea for seals, and fish for whales incidentally. In 
the large seas of the temperate zones, the South 
Atlantic, the Pacific, and the Indian Ocean, where fifty 
years ago.a load of oil was obtained in a very short time. 
whales sre now so rare that it may almost be said that 
there are none. It has been said that the whales of these 
seas fled towards the poles in erder to escape man ; but 
it is now well ascertained that the different species of 
right whales are quartered in spaces in which they 
accomplish, according to the season, periodical naviga 
tions that are necessitated by need of food and the par- 
turition of the females, and which their organisation 
does not permit them to leave. If no more of them are 
found, it is simply because they have been destroyed. 
Moreover, the frosts of the poles have proved no more- 
of a barrier to whalemen than the heat of the tropics: 
every corner of the globe has been explored whither 
ships could venture, even at the risk of a thousand 
dangers. Just as soon asa new field was made known as 
productive, everybody flocked thither, and it was soon 
exhausted—a result that is explicable without recourse 
to the theory of flights or migrations en masse. 

While regarding the polar whale, Balena mysticetus, 
L.) as the same as was formerly fished for in the tem- 
perate North Atlantic, naturalists (Cuvier among them) 
catalogued, under the name of B. glacialis, another 
species which differed from B. mysticetus in its much 
smaller size, its slenderer body, its much smaller head, 
and its shorter mouth-plates (‘‘whale-bone’’), and. 
which inhabited the shores of Iceland and Norway. 
The Icelanders called it Sletbak, the Dutch, Nordkaper, 
and the French, Sarde—a name that the Basques gave to 
the whale of the Gulfof Gascony. It is astonishing that 
this name did not attract the attention of naturalists, 
and that they did not ask whether the Sletbak of the 
Icelanders, the Nordkaper of the Dutch, and the Sarde of 
the Basques was the same animal, A discussion of the 
old fishery narratives and of documents derived from the 
Dutch and Norsmen answers yes. A Norse MS. of the 
twelfth century, the Ioyal Mirror, teaches us that the 
Icelanders fished in the entire North Atlantic, and they 
perfectly distinguished two species of right whales—one 
at the north and the other at the south. They knew 
besides that these animals never frequented the same- 
waters, and that the northerly limit of the one was the 
southerly limit of the other. 

If representatives of the southern species remained, 
they must have been very rare, for one could traverse: 
and retraverse the North Atlantic without meeting « 
single one of them. The case is cited of a right whale 


stranded upon Re Island, in February, 1680, and in 1783 
a whaleman harpooned one between this island and 
Cod fishermen have speken much 


Newfoundland. 
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The Right Whale of tl.e North Atlantic. 


of whales in the vicinity of this island, but science has 
not pronounced upon it. The whale of the Basques 
was regarded as extinct, when, on the 14th January, 
1854, a specimen, accompanied by a calf, showed itself 
opposite San Sebastian. The mother succeeded in 
escaping, but the calf was captured. Its external form 


and a study of its skeleton convinced Eschricht that it | 


belonged to a peculiar species, differing completely | 


from B. mysticetus—hence the apellation B. Biscayensis, 
introduced by him into the nomenclature. 

Five Balenide, either stranded or captured upon the 
Atlantic coast of the United States between 1862 and 
1883, and considered at first by Prof. Cope as belonging 
to a new species (B. cisarctica), have been found to differ 
in nowise from the San Sebastian specimen. 

The cetaceans that were called gakava by the Greeks 
and balene by the Romans were doubtless large bale- 
noptera that entered the Mediterranean, and, perhaps, 
also sperm whales (which are sometimes met therein), 
and not right whales, since these do not seem to have 
ever frequented this sea, at least regularly. At all 
events, their presence there had never been authentically 
announced since historic times until February 9, 1877, 
when, to the great joy of cetologists, a female was 
captured in the Bay of Taranto. The length of this was 
about forty feet. Its relatively slender form, the small 
size of its head (one-fifth the length of its body), and 
the shortness of its mouth-plates (numbering 240 on 
each side), the largest of which was only thirty inches, 
its faleate pectorals, and its black colour separated it 
widely from B. mysticetus. Its stomach was entirely 
empty, and it appeared to have suffered from a long fast. 
In consequence of this peculiarity, and from its resem- 


| 





blance to the whales of the {southern hemisphere, Prof. 
Capellini, of Bologna, believed that it came from this 
latter region. To him it was, perhars, a representative 
of the Indian Ocean species, one nearly unknown te 
naturalists, and one that no European museum had the 
remains of. 

Among other objections to this manner of viewing it, 
there is one that is very important, viz., it has been wel} 
proved that the right whale never passes from one side 
of the equator to the other, this being for it like a circle 
of insuperable fire, and that, except in very rare cases, 
it even keeps outside of the tropics. It was more natural 
to see in the Taranto whale a North Atlantic species 
that had strayed into the Mediterranean, and this was 
proved by a comparison with the San Sebastian calf 
and: other skeletons, and by a very complete study by 
Prof. F. Gasco. According to the latter, the animal 
could not have been more than three or four years old, 
judging by its size, and assuming that the female of 
B. biscayensis (as shown by several examples) was 
fifty feet in length. A female of this size, taken by 
the harpoon off the coast of New Jersey, was towed 
to New York in the spring of 1852. This also had 
a wholly black body. From the figure of it given 
in the Bulletin of the American Museum of Natural 
History (May 1, 1883), it appears to have been more 
massive than the Taranto specimen. This relative 
heaviness is, perhaps, attributable to a difference of age 
between the two individuals, In short, compared with 
known examples, it does not exceed the limits of indi- 
vidual variation. Thus the whale of the Basques 
(Sarde, Nordkaper, Sletbak, Balena biscayensis, Esch., 
B. cisarctica, Cope) still exists, although represented, 
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it is true, by a small number of individuals. It inhabits 
the North Atlantic, and in winter frequents the coasts 
of Europe, and in summer those of North America, 
where probably the females are delivered. Iceland is its 
northerly limit. It appears nearly certain that its 
migrations take place entirely along the course of the Gulf 
Stream. 

For some time past the number of individuals has 
sufficiently increased on the coasts of South Carolina and 
Georgia to make it an object to fit out vessels for captur- 
ing them, and the operations of these have given results 
that are satisfactory to the eyes of the promoters, but 
deplorable to those of naturalists. As its restoration 
has been nipped in the bud, will not the species for ever 
disappear P—H. Jonan, in ‘‘ Science et Nature.” 








Gossip, 


By Ricnarp A. Procror. 





Tue following illustrates Burns’s “‘O wad some pow’r 
the giftie gie us, To see oursels as others see us!” :— 


“The Edinburgh Reviewer of Spencer’s ‘ First Prin- 
ciples,’ in January, 1884, thinks that something like the 
following must have been omitted at the end of the 
column on unconscious mistakes in writing and proof- 
correcting, at p..253, last week” :—‘‘‘ Yet I myself, last 
year, first charged the reviewer of a pet of mine with 
intentionally making nonsense of a quotation by omitting 
one of two lines which both ended with the same four 
words ; and then, when I confessed that I ought not to 
have said that, I added that he could not be acquitted 
of gross carelessness in passing over such a mistake in 
the proofs—or words to that effect. I suppose I found 
the temptation to dispose of a whole article in the 
Edinburgh by one good kick irresistible, and then I 
had to let myself down easy when I saw that first kick 
would not do. Inever write hastily, as I was once 
accused of doing.’”’ 





HERE we certainly have a curious illustration of un- 
conscious cerebration either by my correspondent or by 
myself ; for if he is right, then in the interval which has 
elapsed since the events above referred to took place, my 
mind, unconsciously modifying them, I suppose, has pre- 
sented them to me in a very different aspect. My recol- 
lection presents the matter as follows :—To begin with, 
I by no means charged, or even thought of charging, the 
Edinburgh Reviewer, with intentionally making nonsense 
of a quotation by omitting two lines. My impression 
after reading the review was that a strong sense of dislike 
of Mr. Herbert Spencer’s doctrines, had so far influenced 
the mind of the reviewer, that he had not been careful to 
understand fully what Mr. Spencers doctrine’s were. I 
know how it is myself in such cases. Having once 
adopted the idea that a writer's views are utterly incor- 
rect, I should be apt to misread and misjudge any work 
of that writer’s across which I might afterwards come. 





HERE is a case in point,—my friend Mr. Neison, in 
letters to me had shown such want of knowledge about 
elementary mathematical matters that I had (justly, be it 
noticed) learned to regard his opinion on such things as 
not likely to be correct. A short time after, he published 
his excellent book on the “ Moon,” in which calculations 
of a more or less abstruse character were introduced or 
referred to as of his own making. I was so possessed 





with the notion (originally correct) that Mr. Neison was 
unable to conduct such inquiries correctly, and so far 
from imagining that he had in the meantime got through 
work and study which would fairly have occupied thrice 
the time, that—with the fairest intentions—I misjudged 
his work, and wrote of it unfairly and unjustly. 





I may cite another case where I am myself interested, 
but in another way. I wrote a fortnight or so ago an article 
on the ‘“‘ New Star in Andromeda”’ for the Times, which 
appeared with a promptitude implying that it had 
pleased the Editor (I did not even have a proof of it). 
When I read it myself, I was satisfied with it, as it 
seemed to me at once correct and compact, as well as 
happily worded and (I thought) effective. I was con- 
firmed in the belief that it was not bad, by letters from 
friends who had: recognised it as mine, and one letter 
from a friend who had always carefully refrained from 
expressing an opinion about my writings, but who on 
this occasion said he had: been moved to do so, as he 
thought it my best bit of work yet, or words to that 
effect. While I was thus being led to view the article 
somewhat complacently (it appeared in last week’s Know- 
LEDGE. chiefly because of these expressions of opinion), 
I received a letter from a much-regarded friend, whose 
opinion has always been of great weight with me, in 
which the article was casually referred to as obviously by 


So-and-So (So-and-So being a person he loves not), with . 


the comment—“ He can write more unparalleled rot about 
astronomy than any living man.” On this, considerably 
tickled—though I felt that if my friend had known the 
article was mine, and had found it atrocious, he 
would have been heartily grieved to have seen bad work 
from me—I wrote to another friend, equally valued, who 
had recognised the article as obviously mine, asking him 
for his frank opinion. His judgment went with those who 
liked the article. He specially dwelt on the correct and 
concise yet clear way in which astronomical facts were, in 
his opinion, presented. Hence, though not necessarily 
regarding the article as quite so satisfactory as I had at 
first considered it, lattribute its appearing as “unparalleled 
rot’ to my friend as the effect of his preconceived opinion 
that it was written by a person who usually does write 
considerable nonsense about astronomy,—this opinion 
being based on external evidence. Certainly it was most 
unlikely that I, being in Scarborough, on Saturday when 
the news appeared (in the Times) to which my article 
referred, and having, as my friend knew, much literary 
and lecturing work on hand, should have found time to 
write an article to appear in the Times of Tuesday. 
Therefore, I think my friend did not read that article 
very carefully, especially as there were some passages in 
it which Mr. So-and-So would never have written,— 
while the closing paragraph presents the precise views, 
maintained hitherto (with the same fulness) by no other, 
which I had presented at the close of my lecture on 
“Star Clouds, Star Mist, and Star Drift,’’ at the Royal 
Institution, in 1870. 








I supcep that the Hdinburgh Reviewer, one of the 
friends I esteem and value most, had read “First Prin- 
ciples” with a feeling of prejudice which had prevented 
his recognising the real value of Mr. Spencer’s philo- 
sophy. With this feeling, he might readily have so 
misunderstood the passage which was accidentally 
garbled, as not to recognise the importance of the omitted 
words. Their omission certainly made nonsense of the 
passage; and therefore there was some degree of care- 
lessness in overlooking the printers’ mistake. If the 
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reviewer had really grasped Mr. Spencer’s meaning, and 
had been considering that meaning when correcting proof, 
he could not have overlooked the mistake. But, I am as 
sure as I am of my own existence, that I did not use 
the words “ gross carelessness” or words to that effect, 
knowing as Ido that my remarks on the review were 
written with a strong feeling of regret that a friend 
whom I esteem and whose powers I admire, should so 
misinterpret and undervalue the philosopher whose 
doctrine has been worth more to me and to many others 
than that of any teacher who has drawn the breath of 
life. 





Ir my friend thinks that in describing my own 
mistakes I intended to acquit myself of “ carelessness,” — 
as he implies by using the word “yet” in the remarks 
he imagines me making—he is quite mistaken. A 
blunder is a blunder, explain it how one may: my 
mistake in “Saturn” would not have been made if I 
had kept my attention alive, and would have been cor- 
rected if I had gone a second or third time over all my 
marginal directions to the printers. So with the curious 
blunder repeated page after page in my “ Transits of 
Venus ” (First Edition). I ought to have detected and 
corrected it. 





Ir has not been to acquit myself of carelessness, but 
to show how readily mistakes may be made, and how 
abundantly precautions should be used in writing and 
correcting what one has written, that I described my own 
experience. I believe a man may derive useful lessons 
from his mistakes. And if his experience happens to be 
exceptional (as my experience in scientific writing has 
been) he may do good service by communicating such 
lessons to others. 





I BELIEVE, too, that it is useful to show by example, as 
well as to inculcate by precept, the advantage of a little 
frankness in admitting mistakes. Prof. Sylvester, the 
mathematician, once laid down in Nature the principle, 
as his in practice, that when any one has pointed out an 
error or what he supposes to be an error in another’s 
writing or teaching, the passage so dealt with should 
either be silently corrected or silently maintained. I 
reject this principle as unworthy of the true student of 
science. If any man, no matter what his standing or 
position may be—were it even Mr. John Hampden— 
points out an error in anything I have written, I mean 
to acknowledge openly that he is right and that I have 
blundered. Where any man points out what he deems 
an error, but what I either know or believe to be right, I 
do not undertake to maintain my position by argument 
(for all men cannot understand reasoning), but I mean in 
such cases to state openly that in my judgment my original 
statement was sound and just. 





THE idea that there is dignity in silence in such cases, 
I regard as absurd. There is no more dignity in such 
silence than there is in the silent tenacity of the bull-dog, 
or of the Tasmanian Devil. Though animal comparisons 
are not always satisfactory, one may in this case say that 
the animal which remains silent till he sees his way to a 
grip, is a less generous and a less dignified creature than 
the animal who frankly announces his opinion, even 
though it be by a roar. Silence is fit company for 
Treachery or for Dishonesty, not for Truth. 





Ir has been said that controversy is always degrading. 
It always is where on either side, or on both sides, it is 





maintained with any other object but to get at the truth. 
So also controversy is always idle, when one or other is 
unable to understand his opponent. This applies even 
where both are eminent and able. For example a con- 
troversy between a Newton and a Shakespeare about 
astronomy or about the drama would be idle, as would a 
controversy between a Handel and a Huxley about music 
or about the Eohippus. A controversy, again, between 
Mr. Mattieu Williams and myself about the manufacture of 
iron or about coal-mining would be idle ; because he knows 
much and I know little about those subjects: and, in like 
manuer, a controvery between him and me about geo- 
metrical optics (as about the “ Ruddy Eclipsed Moon’’) 
could be but of little use. 





THE controversy between Messrs. Herbert Spencer and 
Frederick Harrison about the Unknowable was another 
case in point, for the latter never understood even what 
it was about,—as he showed by his every argument and 
his every suggestion. Yet controversy between men 
who know their subject, and who wish to learn if pos- 
sible the truth, is neither idle nor degrading, but very 
much the reverse of both. 





In passing, I may note that, whatever my regard for 
Mr. Spencer’s philosophy may be, whatever the debt of 
gratitude I personally owe to him for the meaning and 
the value which his philosophy have given to my life, 
it cannot be said that I have been blindly ready to accept 
all he has taught. I have rejected as unsound the 
nebular hypothesis of Laplace, which Mr. Spencer 
values; I have, in these columns, pointed out the 
objections which, in my opinion, invalidate the theory 
that the minor planets are the fragments of an exploded 
world—a theory which Mr. Spencer has advocated ; and 
in the very discussion with my friend, the ‘‘ Edin- 
burgh Reviewer,” I dwelt strongly on a view respecting 
the Laws of Motion which, to say the least, is not that 
maintained by Mr. Spencer. It is therefore as no mere 
disciple, following him in all he teaches, that I have 
expressed my sense of the value of his philosophy. Of 
this I might say, were not the words likely to be mis- 
apprehended, that with many for years it has been a 
religion, As a philosophy, I hold it worthier of the 
dignity of reasoning man—at once clearer and profounder, 
kinder and more considerate, braver in upholding right 
and resisting injustice, and better calculated if steadily 
followed—to make men happier and better, than any 
which hitherto has been propounded to the world. 





I rinp from several letters that my remarks about our 
public schools in a recent number have been very much 
misunderstood. I was there speaking entirely of the 
system of fagging, and its associated bullying and sneak- 
ing. In some schools fagging does not exist, but bully 
ing and sneaking do; in others, fagging exists but 
bullying and sneaking are kept sternly down. Yet fagging 
unquestionably encourages both. The system isa curious 
relic of old times, when the public schools were utterly 
unlike what they are now. Every trace of it ought long 
since to have been swept away. No harm may in 
individual cases arise from it; but in many instance it 
affords direct incentives to meanness on the one hand 
and to bullying on the other. 





Or course I know that, as many correspondents point 
out, our public schools have done excellent work— 
despite, however, not because, of thosé absurdities of 
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system which are so obstinately maintained. Under a 
strong and manly head-master, with a well-chosen staff, 
a public school even where the fagging system is in full 
swing, becomes a place where bullying must be done in 
secret and where meanness hides its head ashamed. But 
unfortunately not all head-masters are strong and resolute. 





I FEEL bound, in justice to Mr. Mattieu Williams, to 
state that he has explained to me his idea that I had 
adopted, or accepted, his doctrine of the heated condition 
of the giant planets [without one word of acknowledg- 
ment]. He had not seen any earlier reference to that 
view in my books than in an essay of mine published in 
1872, whereas the first edition of his ‘‘ Fuel of the Sun ”’ 
appeared in 1870. I have explained to him, in turn, 
that the theory is maintained in the first edition of my 
‘“‘ Other Worlds,” written in 1869, and published early in 
1870. This was preceded by my lectures at the Royal 
Institution, Manchester, in November and December, 
1869, wherein the same views were presented. I have 
no doubt that the Syllabus of the series is still obtainable. 
In saying this, I am not at all anxious about priority 
being assigned to me. The general idea was Buffon’s, 
as I have always been careful to explain. What I 
objected to was being pointed to as one who could be 
guilty of the meanness of presenting another man’s 
theory as his own, and by omitting all reference to the 
weal author. I should not care to deserve such contempt 
as I feel for any one capable of doing this. 





Wuat an odd mistake that experte credo of mine, for 
«xperto crede was! It was not so far from my meaning 

after all—though a sheer accident (whether of printers’ 
or of mine own I know not). 





Herz is a rather odd coincidence. In Truth, for Aug. 
27th, the following little paragraph (intended, I make no 
doubt, for truth, but there is little truth, in trath, in this 
paragraph in Truth) appeared :— 


Since the Deluge, life as not been long enough for long whist, 
except for maiden ladies wintering in watering-places. But now 
short whist is threatened, since in Mr. Proctor’s hands it has become 
so painfully scientific as to be no longer a pastime. Mr. Proctor 
could only find one decent player in America, nor is he confident 
about that one. This speaks well for the comfort of life in the 
States ; for there is but one individual who is more intolerable than 
the bad player, and that is the man who plays well and criticises 
his partner. 


On the self-same day, the following paragraph from 
my pen appeared in KNOWLEDGE :— 


“ Cavendish ” and his school scem determined to prove that those 
sre mistaken who have said of Whist, “ Age cannot wither nor 
<ustom stale its infinite variety"; for they try to substitute a series 
of cut-and-dried Cavendish rules for that beautiful variety which is 
the charm of the game. If Whist developments as developed in this 
book are adopted by Whist players generally, then Whist will no 
ionger bea game. It may be a mental exercise, just as walking 
along a pavement is bodily exercise; but there will be no game 
in it. 





Or course, I have never said I could only find one 
decent player in America. On the contrary, I said in 
the New York Tribune, that, in the only sitting I ever had 
in New York I had met with several excellent players. 
That these players showed severally a fault or two of style 
did not prevent their being good players. I mentioned 
(in the New York Tribune also) that the best of them 
had the habit of holding up his Ace when King was led 
by an opponent from King, Queen, and others. It may 
seem, to those who do not know the game, very “painfully 
scientific ’’ to point out that this is bad play; but there 





can be no doubt it is so, ‘‘ Cavendish”’ says, “It is 
seldom good play,’’ which certainly means that to do it 
systematically is bad play. But a man who has this bad 
habit may be a fine player, all the same. 





I am at any rate free from one of the faults condemned 
—very justly—in J’ruth. 1 do not have enough practice 
to play well, or at any rate to my own satisfaction; but, 
whether or no, I never criticise @ partner, or express an 
opinion on the play unless asked to. I think I may 
truthfully say that 1 have never at the whist table said 
one word at which any player present has even been 
disposed to take exception. 





TuE logic of the last sentence quoted from Truth is 
rather odd. Truth seemingly says that if all players, 
except in America, are bad, life in America must be very 
comfortable ; for there is scarcely any one (only in fact 
just one person) more intolerable than the bad whist- 
player. 





A CORRESPONDENT asks whether the reviewer was not 
mistaken who said recently in these columns that Mr. 
Mivart was a believer in evolution: had not Mr. Mivart 
opposed Darwin’s theory? Both statements are right. 
Mr. Mivart has opposed the theory of natural selec- 
tion; and Mr. Mivart is a believer in the doctrine of 
evolution. 





ANOTHER correspondent calls my attention to the 
perfectly preposterous article about the “New Star”’ 
which recently appeared in the Daily Telegraph,—in 
which the idea that the new star is a new world is dealt 
with as the true scientific teaching. It is absurd—but 
did not Prof. Pritchard write in Good Words of. the new 
star in Corona, in 1866, as a “ World in Flames”? I 
should say that for one person who knows that no star is 
a world—let it be what else it may—there are ten who 
think the stars are all worlds. Let not any one be so 
evil-disposed as to suggest here that probably ever star is 
a whirled body. 





Tue following remarks appear in the London cor- 
respondence of several county papers :— 


The astronomers are discussing whether or not the ‘“ new star” 
in the Andromeda nebula has changed since it made its appearance 
two or three weeks ago. They write of the process as “ now going 
on,” forgetful of the astronomical theory that the light of the “ new 
star” must have taken thousands of years to reach us. This theory 
is propounded in every book on astronomy. Have Mr. Proctor and 
the other astronomers forgotten it, or can it be that they reject the 
orthodox notion that the changes in the new star are not taking 
place now, but took place a few thousand years ago? A correspond- 
ent has already raised this interesting point, but so far no answer is 
forthcoming. 


It is hardly necessary for me to remind readers of Know- 
LEDGE that in my article about this star (Sept. 11) I dealt 
with the time question. Probably a hundred years ago 
would be nearer the mark though than thousands of 
years ago. 





Tue following is from my “ Popular Science Column ” 
in the Newcastle Weekly Chronicle: —“My friend and 
near kinsman, Mr. Thomas Foster, wrote a paper making 
fun of the modern fashion of finding nature myths in 
every ancient story, from the story of Adam and Eve 
down to that of Cinderella and the glass shoe. In this 
paper Mr. Foster suggested that the poem beginning, 
‘Hey diddle diddle, the cat and the fiddle, the cow 
jumped over the moon,’ related in all probability to 
long since forgotten nature myth. He connected the 
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opening words ‘Hey diddle diddle ’—through the equally 
mysterious ‘deedle deedle dumpkin ’—with the Humpty 
Dumpty who sat on a wall,—undoubtedly the setting 
sun, Endymion, just as ‘Hickamore Hackamore on the 
King’s kitchen floor’ is the sun in full glory in the 
heavens: with much more nonsense of the same sort. 
(He will forgive me for so saying, having intended non- 
sense.) Now, does nota writer in the Belgravia Magazine 
gravely tell us that the legend of ‘ Hey diddle diddle, the 
cat and the fiddle,’ related unquestionably to a nature 
myth, and in all seriousness assure us, as Foster had 
laughingly said before, that the cow jumping over the 
moon, the little dog, &ec., are astronomical references ? 
Traly Thackeray must have had this joke in his thoughts 
when he wrote the lines— 
Qualia prospiciens catulus ferit «thera risu 
Ipsaque trans lunze Cornua vacca salit.” 








THE FACE OF THE SKY. 
From SEPT. 25 TO OCT. 9. 
By F.R.A.S. 

O opportunity should be neglected of observing the Sun for 
spots, facule, &c. The face of the night sky is shown on 

Map X. of “The Stars in their Seasons.” Possessors of telescopes, 
large or small, will, of course, scrutinise the new star in the Great 
Nebula 31 M. Andromedi on every available occasion. There will be 
ininima of Algol on Sept. 29, at 11h. 46m. p.m., and on October 2 at 
Sh. 34m. p.m. Mercury is a morning star during the next fortnight, 
hut is approaching the sun daily. He may, however, be caught 
over the eastern horizon tefore sunrise. The Zodiacal light, by the 
way, may be observed in the same region now. Venus is an evening 
star, and may be seen in the west after sunset, though she is but 
un indifferent object in the telescope, presenting cnly a compara- 
tively small gibbous disc. Mars, Jupiter, and Uranus are all invisible 
during the hours during which the amateur generally works. Saturn 
in Gemini rises soon after ten o’clock to night, and about 9h. 11m. 
p.m. fourteen days hence, whence it will be seen that he is fairly 
visible by midnight. Neptune rises a little before 7h. 30m. to- 
night, and, of course, sooner and sooner on each succeeding one. 
The Moon enters her last quarter 30°9m. before noon on October 1, 
and is new at 7h. 31:4m. a.m. on the 8th. During the fourteen days 
over which our Notes extend, she will occult five stars. To begin 
with to-night, » Piscium, a star of the 5th magnitude, will 
<lisappear at the Moon’s bright limb at 8h. 12m., at an angle 
from her vertex of 917. It will reappear at her dark limb at 
th. 9m. pm., at an angle of 233° from her vertex. On 
Sept. 26, B.A.C. 741, a 64 magnitude star will disappear at the 
bright limb at 9h. 19m. p.m., at a vertical angle of 26°; to reappear 
at the dark limb at 10h. 3m. p.m., at an angle of 299° from 
the vertex of the Moon. On the 28th 48 Tauri, a star of the 6th 
magnitude, will disappear at the bright limb at 9h. 56m. p m. at an 
single of 33° from the Moon's vertex, reappearing at her dark limb 
at 10h. 45m. p.m. at a vertical angle of 273°. Later on the same 
night the 4th magnitude star y Tauri will disappear at the bright 
limb at 11h. 46m. at a vertical angle of 36°, and will reappear at the 
dark limb at 12h. 43m. at an angle from the vertex of the Moon of 
279°. Lastly on October 1 \ Geminorum, of the 3} magnitude, will 
disappear at the bright limb 38 minutes after midnight, at a vertical 
angle of 30°, reappearing at the dark limb at lh. 32m. the next 
morning at an angle fro: the Moon’s vertex of 248° We have said 
that five stars will be occulted by the Moon during our specified 
period. There will however in addition be a daylight occultation of 
Aldebaran at 8h. 33m, a.m. on September 29 at an angle of 173° 
from the vertex of the Moon, but an equatorially-mounted telescope 
will be needed to find the star. It will reappear at 9h 193m. a.m. 
at a vertical angle of 319°. The Moon to-day is in Pisces, but at 10 
©'clock to-morrow morning passes into the North-West corner of 
Cetus. By 7 p.m. she has crossed this and entered Aries, which she 
quits in turn at lh. 30m. a.m. on the 28th for Taurus Travelling 
right across this constellation she, at 3 p.m. on the 30th, arrives at 
the narrow northern strip of Orion. Passing over this in about 
twelve hours she, at 3 a.m. on October 1, emerges in Gemini. 
Through this she travels until 4 p.m on the 2nd, when she moves 
into Cancer. She quits Cancer in turn for Leo at 5 a.m. on the 4th, 
in her passage through Leo she, at 1 p.m. on the 5th, descends into 
Sextans, to re-emerge, though, in Leo at 7p.m. She-finally quits 
Leo for Virgo at 6 p.m. on the 6th. Her passage through Virgo 
cna until 7 p.m. on October 9, when she enters Libra. We there 

eave her. 
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“Let knowledge grow from more to more.’’—ALFRED TENNYSON. 





Only a small proportion of Letters received can possibly be inserted. 
Correspondents must not be offended, therefore, should their letters 
not appear. 

All Editorial communications should be addressed to the Ep1ToR OF 
KNOWLEDGE; all Business communications to the PUBLISHERS, at the 
Office, 74, Great Queen-street, W.C. I¥ THIS IS NOT ATTENDED TO, 
DELAYS ARISE FOR WHICH THE EDITOR IS NOT RESPONSIBLE. 

The Editor is not responsible for the opinions of correspondents. 

All Remittances, Cheques, and Post-Office Orders should be made 
payable to Messrs. WyMAN & Sons. 

No COMMUNICATIONS ARE ANSWERED BY POST, EVEN THOUGH STAMPED 
AND DIRECTED ENVELOPE BE ENCLOSED. 


ON THE FOOT CLOTHING OF PRIMITIVE PEOPLES. 

[1935]—The reformers of ladies’ dress do not seem hitherto to 
have turned their attention to all the evils attendant on the 
modern form of foot covering and the materials of which it is 
made. 

Professor Mattieu Williams, in his XVIth article, objects to the 
stiff leather shoe or boot as being both uncomfortable and pre- 
judicial to health; but he does not give any hint as to what he 
would recommend as a substitute. He acknowledges that bare feet 
are objectionable in view of tin-tacks, broken needles, &c. He does 
not allude to the fashion of wearing high-heeled boots—a custom 
most fatal to beauty of form in the human foot. If we look around 
us (so widespread has the custom become) we can with difficulty 
find any young women of twenty-five, or thereabouts, whose feet 
are not permanently disfigured, if not deformed, by this practice. 
From the heel of the foot being lifted out of its natural position, 
and thus not receiving its due proportion of the weight of the body, 
there is undue pressure on the ball of the great toe, the front part 
of the foot is widened, the great-toe joint enlarged, and the foot 
thus rendered most unsightly. 

Prehistoric and primitive peoples were—and certain races who 
still adhere to their ancient customs are—much wiser in such 
respects than those who have adopted modern civilization, and 
study fashion before comfort or convenience, regardless of its 
results. 

Let us now consider the nature of the foot-coverings adopted in 
ancient times, and note their survival amongst certain peoples who 
still follow the mode handed down by custom and tradition. Those 
who originally adopted it, found it was that which best suited 
their needs. We have drifted very far away from the original type 
of shoe worn by prehistoric and aboriginal races; but as in art we 
have found ourselves compelled to go back to the pre-Raphaelite 
school to regain what has been lost in the succeeding centuries, so 
even in shoe-leather and in the form of our shoes, we may, perhaps 
with advantage, make a fresh start from the ancient models. 

Specimens of foot-coverings belonging to the Ancient Britons may 
still be seen in our museums. They consisted of a piece of raw or 
moistened hide dried on the foot itself, cut to the required shape, 
and kept in position by thongs of hide or pieces of string. Such 
shoes are still worn by the peasants and shepherds of the Roman 
Campagna, and also by the inhabitants of the Orkney and Shetland 
Isles, where they are called Rivilins. This is probably the oldest 
form of shoe known. I have seen a similar kind in use on the 
borders of Central Asia. 

In Ladakh, or Western Tibet (Leh, the capital of this province, 
is 11,500 ft. above the sea-level), the climate is, during the greater 
part of the year, a most inclement one. The natives protect the leg 
and foot with a sort of rude stocking made of thick puttoo, a 
woollen material of home manufacture: a piece of untanned 
hide, as described above, is fitted to the foot, and cut round to 
about the height of an ordinary shoe; it is then stitched fast to 
this primitive form of stocking, which is made wide and comfort- 
able. In the cold weather, when a Ladakhi goes on a journey, he 
fills up the interstices in his stockings with flour, thus protecting 
his feet from the frost, and also having an additional supply of food 
with him in case of necessity. 

It: may. be objected.that- Ladakh is an almost rainless country ; 
but yet, if this form of shoe were not a good one, the. practical 
Scotch peasant would surely have discontinued the use of his 


Rivilins. 
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The Kashmiris (except those of the very lowest class) wear a 
kind of sandal made of tanned leather, resembling what we call 
the Roman sandal, over a kind of low boot made of fine thin leather, 
and very loose and easy. Some wear beneath this, again, a kind of 
sock or stocking ; but the very poorest, both in Kashmir and in the 
Lahort Valley in the Himalayas, wear sandals made of grass or of 
rice straw, which, when they are on a journey, last at most two 
or three days, but are quickly replaced by another pair, which the 
wearer either makes himself or purchases at a cost of about one 
penny. The paths leading to some of their favourite places of 
pilgrimage are strewn with such discarded sandals. 

In the Anglo-Saxon department of the British Museum are leather 
sandals, or rather fragments of them, which are similar in character 
to those now worn by the upper and middle classes in Kashmir. 
Why should we not endeavour to work on these lines ? 

The grass sandals we could not reproduce, neither would they be 
suitable to our climate; but in the course of a month or two, when 
I expect to return to England, I will endeavour to have a pair of 
sandals made, similar to those which I brought from Kashmir a few 
years ago, and send them to the editor of KNOWLEDGE to be ex- 
hibited by him, or sent to Prof. Mattieu Williams, or to any one 
who is likely to take up the idea and make such rational foot- 
covering the fashion; for, unless this can be accomplished, no 
amount of preaching or teaching will have an effect upon either 
shoemakers or their customers. COSMOPOLITAN. 





MUSICAL TEMPERAMENT. 


[1936]—I send a diagram of a comparative view of just intona- 
tion and equal temperament: the form new, the substance 
borrowed from Mr. Ellis’s Additions, Appendix XIX., to Helmholst’s 
“ Sensations of tone,” &c. 


Equal 
Semitones SCALE or ie 
and 
Fractions thereof. 
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Mr. Ellis has recently introduced the term “ cent.” as a measure 
of musical intervals; it means an hundredth part of a semitone— 
1,200 cents. go to an octave. He says (when two notes are sounded 
at once) two cents. “ make a distinct difference in consonances, 
and five cents. are felt to be out of tune” (see “ Journal Soc. Arts,” 
March 27 of this year). In the present diagram the consonance of 
the fifth CG is shown as differing by no more than two cents. in the 
two cases of “ equal” and “just” tuning. 

In the case of the imperfect consonance, C E, the dissonance is 
much greater—-as much as 14 cents. But any one who watches 





with understanding the proceedings of a pianoforte tuner may 
notice how much more clear the judgment is, of perfect intervals, 
unisons, octaves, and fifths, considered as matters of fact, than of 
any others—even of the sweet major thirds. There are many things 
we enjoy at the moment of relaxing our faculty of strict definition 
—the very word “ relaxation” illustrates this. Is not the enjoy- 
ment of musical thirds, sixths, and sevenths a case in point? Con- 
sidering that the numbers expressing the ratio of a fifth, 2:3, are 
smaller than those expressing thirds, 4:5, and 5:6, it might be 
supposed that the fifth ought to be most grateful to sensation ; but 
a soft duet is never composed on this principle, it rather abounds 
with thirds and sixths; though an improving solfeggio, which the 
pupils may not like so well, often contains the more bracing in- 
tervals, fourths and fifths, in prominent positions. 

Besides the two scales in the diagram, distinguished as “just” 
and “equally tempered,” the number of possible scales is quite 
bewildering, and Mr. Ellis, towards the conclusion of his paper on 
“The Musical Scales of Various Nations” (‘Journal Soc. Arts,” No. 
1,688), remarks “ that the musical scale is not one, not ‘natural’... 
but very diverse, very artificial, and very capricious.” One scale 
seems historically interesting in the progress of European music— 
that of mean tone intonation —which, “ perfected by Salinas in 1577, 
prevailed over Europe for nearly 300 years. As long as only three 
sharps, Fsh., Csh., and Gsh., and two flats, B fit. and Efl., were 
required, it admirably answered its purpose of furnishing organs 
with endurable harmonies” (Ellis). When modulations extended 
to keys requiring other sharps and flats, such keys were called 
“wolf - keys,” and were thought excruciating by those who 
principally regarded the physical sensation of music. Yet we 
do not find that S. Bach was deterred, by a dread of en- 
countering “wolves,” from completing his set of fugues in 
twenty - four keys. Preference for equal temperament, how- 
ever, seems implied by the name “ Das Wohltemperirte Clavier.” 
Mr. Ellis, analysing a particular case, remarks that Bach “is 
thinking in tempered music” (Ellis’s Helmholst, note to, p. 470); 
but neglects the general rule, that fugues are always so thought of, 
when really understood.* ‘Silberman, the great organ-builder of 
his time, maintained the mean tone temperament, and there are 
anecdotes of 8. Bach’s driving him to distraction by using it in an 
unsuitable key, as F minor” (Ellis). It would seem, then, that while 
the organ-builder was attending to sensation, the composer was 
intellectually absorbed with his composition, to the neglect of 
physical sense. 

But Handel did not seem in like abstracted mood when he “gave 
to the Foundling Hospital an organ with stops arranged to play from 
four flats to five sharps (that is with sixteen mean tones to the 
octave). These stops having long become utterly useless, because not 
understood, were nailed up (!)” (Ellis). Then there was also the organ 
at the Temple Church previously to the extensive alterations half a 
century ago, with sixteen notes to an octave, obtained, I believe, by 
dividing some of the black keys, so that on touching an end in front 
one sound came, but on touching the back part another sound. There 
is a legend that the great composer Purcell was fond of playing on 
this organ at its first erection, some two centuries since. 

It appears, however, that modern organists place too little value 
on these peculiar arrangements to desire to preserve them. I never 
heard of any duplicate of General Thompson’s organ; and there 
would seem the faintest possible satire implied—I do not say whether 
intentionally—in this expression in Dr. Stainer’s “ Harmony:” 
“ Many enharmonic instruments are now made in this country. An 
explanation of the reasons which prompt mechanists to construct 
them will be found,” &c., &c. 

Lastly, here is the opinion of a group of practical musicians, 
some of them of world-widefame. “Suppress the tempered system, 
suppress enharmonic equivalence, the sameness of meaning for 
different signs, and by the same act you suppress the most beautiful 
inspirations of composers ; you suppress music itself.” From the 
French (in Translator’s Notice to Helmholtz), signed, among others, 
by Auber, Berlioz, and Gounod. 

Music seems a compromise between the claims of flesh and spirit. 
To what a degrading comparison it may be subjected when “ fleshly 
lusts” are only regarded, may be seen by the following citation 
from Mr. Sedley Taylor’s “ Sound and Music.” “ The ear enjoys, in 
alternation with common chords, dissonances of so harsh a descrip- 
tion as to be barely endurable when sustained by themselves. This 
constitutes a marked distinction between it and the other organs of 
sense. A stench is not improved by alternating with the most 
fragrant odours, nor nauseous foods rendered palatable when 
administered at intervals between the most delicious plats. A kick 
remains a kick, even though it be preceded and followed by caresses ; 
. + +.” Mr. Taylor proceeds to illustrate his paradox by an 
instance, and draws it from a lofty source—the “St. Matthew 
Passion Music.” A. 0..D. 





* See ante, letter 1883. 
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DOUBLE HEARING. 


[1937]—I do not remember to have seen in KNOWLEDGE any 
allusion to the acoustic discrepancy which sometimes arises 
between the two ears under certain morbid conditions. I have 
noted this discrepancy on several occasions in my own case; and as 
Isuppose I am physically constituted much as other people, I 
conclude that my own experience must tally with that of my 
fellow-creatures generally, though few, possibly, may have investi- 
gated the matter for themselves. I had often found that when 
suffering from illness—especially a kind of influenza bordering on 
low fever—musical sounds, however sweet their quality, became 
positively disagreeable to me. On investigating the cause, I ascer- 
tained that the one ear heard sharper or flatter than the other. A 
sound giving a certain number of vibrations to the right ear, gave a 
different number to the left. What was C, for instance, to the one, 
was C sharp, or perhaps B natural, to the other. A church-bell 
heard alternately by each ear gave two different notes, separated by 
at least one-third of a whole tone. The effect of listening with 
both ears was, of course, under such conditions discordant; and a 
passage played on the organ or piano sounded as though it were 
played in perfect time on two instruments not in unison. The 
greatest discrepancy I have ever noticed has been nearly half a tone. 
Last autumn, when ill and partially deaf in my right ear, I found 
that to that ear a musical note was flatter than to the left, the 
difference amounting to nearly a quarter tone. C. H. 





A GRAVE QUESTION. 


{1938]—What will be the value of history if each document 
which will be its basis is as splendide mendaz as the following ? :— 


“¢T began in ’49 with a ’ackney coach, with a pair o’ ’osses, and 
no box-seat but a kind o’ perch fixed up over the wheel, off o’ which 
you was pretty sure to tumble if you cut it the least fine rounda 
corner. Kebs was just a-comin’ in then, only they wasn't called 
kebs at that time.’ 

“*Cabriolets?’ I suggested. 

“¢That’s it ; and a good time them ‘ere kebriolays ’ad of it. In 
51 there warn’t no ’busses, you see, ner no hunderground railway, 
likewise no ’ansums’ ”"—— 

Every single statement above is false. [Even about underground 
railways ?—R. P.] 

From 1845, in my native town in the North, the “railway 
omnibus” was a familiar object. Were we before London ? 

In Jan., 1847, when I went to school (in the same place), I found 
cribs called cabs, and a furtive glance at a shut book, up at 
class, was called cabbing, in allusion to the term coach for a private 
tutor. 

In August, 1850, I remember arriving from Brighton at London 
Bridge near midnight (the engine having failed, and tue company 
being too niggardly to telegraph for a fresh one). I had some 
difficulty in getting a cab (I should have expected to be taken for a 
“ fogy ” had I even seemed to know the word “ cabriolet”). A driver 
said, “ Willa coach do, sir?” I remember it was nothing like the 
machine ‘described above, but a nice carriage and pair. At last 1 
got a cab, and went to Putney in it. 

Town at that time swarmed with ’busses, just as now. I do not 
remember when hansoms came in; but I wentin onein August, 
1853, from Smithfield to Charing Cross, my companion being the 
Head-master of Charterhouse School. This grave D.D. would never 
have risked his character in any new-fangled untried conveyance. 

Cabman, cab-stand, were surely common words long before those 
days. An hourortwointhe British Museum Library would soon 
decide. 

The extracts above are from “Cabby,” Pall Mall Budget, Sept. 
10, p. 17, an article by an interviewer, apparently, and on the staff. 
Si sic omnes? HALLYARDS. 


[I think there is a mistake of ten years in the Pall Mall Budget. 
For '49 it should be 39, Certainly I remember cabs in London 
before “49—and ownibuses as far back as 1845—how old they were 
then I know not. The word “cabriolet” had gone out of use long 
before 49 I think—that is for public conveyances. See Punch, the 
Penny Magazine, and Dickens's earlier novels, &c., for references to 
cabriolets, hackney coaches, omnibuses, &c., &c.—R. P.] 





A MAGNETIC UMBRELLA. 


[1939]—It may be worth while to let you know that the magnetic 
umbrella alluded to by “ Cosmopolitan ” (1900) belonged to a friend 
of mine, who told me, by letter, of its effect upon the compass of 
the vessel in which he crossed over to England, and was greatly 
puzzled to account for the phenomenon. No earlier than yesterday, 
however, I wrote to remind him that, shortly before, he and I were 
on the Portrush and Bushmills Electric Tram, that I stood up to 
look at the cliffs and invited him to do the same, that on doing so 











he held his umbrella for a considerable time in an upright position 
directly (or nearly) over the conductor which conveys the elec- 
tricity from the rail to the car, and that, consequently, that was 
how it got magnetised. 

When KNOWLEDGE was only in its teens, I asked you whether 
the retrograde motion of the satellites of Uranus can be accounted 
for, and, if so, how ? (Guess they growed so.—R. P.) W. A. 





SAN GREAL. 


[1940]—In letter 1931 “San Greal” (Holy diet) should be “ San 
Greal” (Holy dish). ‘ Grail” is derived from Low Latin ecratella 
(not cratelta), diminution of crater, a bowl. The sentence pre- 
ceding (“Icel. Dictionary ”) requires quotation marks. 

There is no need of a far-fetched etymology for “Grail”; its 
derivation follows a rule to which there are no real exceptions 
in the French language. “The Latin medial ¢ undergoes two 
successive changes: (1) it becomes d in old French; (2) this d dis- 
appears, as if it were an original Latin d; and then the two vowels 
which are thus brought together are contracted. .... Medial 
Latin d remained in French up to about the middle of the eleventh 
century. In the latter half of that century this d is softened into a 
sound half sibilant, answering to the two English th sounds. ... . 
This rule has no true exceptions.” (Introduction to Brachet’s 
“ Etymological French Dictionary.”) 

The foliowing are a few examples :— 

Grail (holy dish) from cratella. | Noél. from natalis. 
Grail (service-book) from gradale. | Moelle ,, medulla. 


Grille » craticula. | Vielle ,, vitella. 
Cruel » crudelis, | Féal »  fidelis. 
Rouelle », rotella. | Fouiller ,, fodiculare. 
Glaieul ” gladiolus. | Pocle "patella. 


T. COMMON. 
{I was unable to correct Mr. Common's former letter, proof of 
which unfortunately reached me too late.—R. P.] 





TWO-SPEED GEARING. 


[1941]--I regret that I was not able to reply immediately to 
“G. W. G.’s” inquiry respecting the Crypto Dynamic two-speed 
gear. I have had several opportunities of trying this gear, and 
think so highly of it that I am having a machine made especially to 
apply it to—one of the new front-steering tandems by Starley & 
Sutton. 

I shall also very shortly have a Humber automatic front-steerer 
fitted with the same gearing. 

On one point this gear is superior to any other two-speed gearing 
that I have tried—that is, the facility with which it can be changed 
from speed to power, or vice-versd. This is a very strong point, as 
when there is any difficulty in changing a two-speed gear it causes 
so much time to be lost that the advantage gained is almost 
neutralised. JOHN BROWNING. 





LETTERS RECEIVED AND SHORT ANSWERS. 


T. R. CAMPBELL. Many thanks. — D. Letter received and 
contents noted. — JAMES HUNTER. Now my good sir; do be 
reasonable. No, you may not trouble us to hunt up the periodical in 
question, or to make the inquiries you require.—E. L. GIRDLESTONE. 
Thanks for the lines you have copied for me. As for the balance— 
well, I hardly seem to care much for the specimen—either the idea 
or the wording. Light is silent, it seems, but calls up voices over 
sea and earth, and fills the air with harmonies. Well, the earth is 
silent, too, in its axial whirl, and that has as much to do with the 
voices and harmonies as the other: and Milton gave us poetry in 
that. Some of your poet's ideas are simply preposterous. We are 
told of a mighty murmur sinking to sleep on the down spread by 
darkness for wearied limbs and eyes! Murmur has been supplied 
(by this misery of a poem) with very strange bedfellows,—that is, 
if the wearied limbs and eyes occupied the bed spread for them: if 
the mighty murmur turned them out, or they got out, objecting 
to its company, that is another matter; but the poetry is 
not improved. What is a “creature ear?” or a “winged 
wail upon the wave.” (Read aloud, these would suggest im- 
perfect aspiration). ‘Earnest hum” I can understand; that 
describes the poem. Thank you all the same—I can bring my 
lecture on the Sun to a close without winged whales. Let them for 
the nonce keep within the “specifically evangelical circles” you 
mention.—HALLYARDS. No room left now for more letters in 
weekly KNOWLEDGE, and monthly KNOWLEDGE will know none. 
Your impression about U.S. and G. B., and my views are erroneous. 
I am sorry you raked the other matter up. Such matters best left 
alone.—The S. D. C. (not the Soc. for Dif. Christ. Know.) was hardly 
worth noticing, being purely personal. You have got something 
wrong about it now, as in 1879 nothing could have been said about 
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it in V. W.C.; name not even heard of by me before 1881.—Your 
argument failed unless lines absolutely straight. Not my fault if you 
did not, or do not, see this—I inferred, of course, that you thought 
your French friend right. Thanks for suggested synopsis; but monthly 
KNOWLEDGE is to be different.—You think you have pointed out 
“gross errors”; those who wrote think otherwise. K. had such a 
series, but would have done infinitely better without it. The acting 
Editor objected to these papers strongly; but a misunderstood 
suggestion as to responsibility let them in, and nobody admits re- 
sponsibility. Most certainly your addendum cannot be admitted, 
On the other subject Shakespeare said all that was necessary in the 
lines beginning “There’s a divinity.”—It is a pity you “have 
forgotten more astronomy than most men ever knew.” I fear 
what you remember is mostly incorrect. The points numbered 
1, 2,3, 4 have not been noted by astronomers, and would have 
been, if real.—My style with “ individuals” I explain as depending 
on the individuals—It is well enough known that the extent of 
the condor’s wings was formerly exaggerated. Humboldt dwells 
on this in his “Study of Nature.” A saying by Buffon, however, 
hardly corresponds with a statement of an eye-witness. What an 
odd idea of yours that the rising of the tide condenses the air: 
fatal facility of explanation! But “pickled” by this remark of 
mine, you say, you were tickled to find the Saturday Review 
attributing to me the foible of omniscience. Have you yet to 
learn that the Saturday Review would say anything. My expres- 
sion of opinion, even doubtingly, serves the S. 72. well enough as a 
claim to universal knowledge. But people only read the Saturday 
Review to be amused, not to believe more than a very very little.— 
W. H. JONEs.—Few letters can now appear in KNOWLEDGE, and 
yours is not suitable for an article. It is most certain, however, 
that the mind of the infant cannot be compared to a sheet of paper. 
Heredity is now an established scientific fact. This does not prevent 
what you advise in the way of training from being desirable. But 
your advice would appear better in a non-scientific paper.— ONE 
WHO,” &c.—Oh ! but excuse me; you attributed to me a wish to see 
the R. Ast. Soc. crumble, as it were, into nothing before my 
imagined attacks. I have “written some rather sharp remarks” 
about squabbles in the R. Ast. Soc.; but that is not attacking the 
Society, rather the other way. I passed some of the pleasantest 
hours of my life at the meetings of the Society before the squabbles 
began; I know, too, that many like myself withdrew from the 
meetings because of them, and that the meetings are now, for that 
reason, very poorly attended. Some actually left the Society because 
so much of its time was occupied, and so unpleasantly, with the 
fizht over the endowment question. The best friends of the 
Society did as I did,—deprecating squabbles, especially about 
personal matters, money, position, and so forth. You repeat 
that I got into a “mess” of some sort! I repeat that I 
know nothing of any mess. An anonymous writer, making use 
of knowledge which only Mr. L. should have possessed, led me 
into an erroneous belief as to the source whence his remarks came. 
By indicating my belief openly, I got that error corrected, at no 
expense to any one, except temporary annoyance perhaps to 
Mr. L., for which his own mistake in communicating what he 
should have kept to himself was responsible. If you imagine that 
it cost me anything to accept his explanation, you judge me 
wrongly—doubtless from internal evidence. You mistake in sup- 
posing that we admit anonymous letters into our columns. A letter 
which’ appears anonymously is not necessarily anonymous. All 
honest writers send their names to us,—“ not necessarily for publi- 
cation” as the form has it, “but as a guarantee of good 
faith”: keeping back the name, in the case of a letter 
relating to personal matters, is a guarantee of bad faith: 
about the surest I know. Not knowing what was said 
about the Vegetarian Society, I do not know whether it was 
insulting, as you say, or not. If it abused vegetarians as such, I am 
sorry for it: because every man has aright to his opinions. But 
if it ridiculed the way in which some vegetarians treat those who 
do not agree with them, “I’m there.” A letter, signed (name not 
necessarily for publication) stating what seemed objectionable, 
would have received attention—PrERcy. Received.— RUSSELL. 
Known and noted.—_GowriE. I think of publishing the Dif. Cal. 
papers soon: am away from my volumes of KNOWLEDGE and 
cannot recollect when those papers appeared. I have no idea 
how myself to pronounce some of the star-names. I used to say 
Aldebfran (pronouncing it Aldebdhran), and liked that even as the 
old lady liked that sweet word Mesopotamia (as a boy my favourite 
name was Monomotapa)—but now, having been sat upon, I say 
Al Débaran). Does it matter much?—WELSHMAN. I prefer 
“ dullness” to “dulness;” and “ defense ” is better than “ defence.” 
I also like “ gotten,” as “ got” is anugly sounding word. Americans 
never use the redundant “got” so commonly used by us, as “I 
have got” for “I have”—and I have gotten to dislike that re- 
dundant “ got ” very much.—R. M. HUTCHINSON. Thanks for “magic 
squares”; but we must not put them in the last few numbers of 
weckly KNOWLEDGE.—P. J. BEVERIDGE. Where you go wrong, 





“as near as I can make it out,” is here and thus:—“ Darwin maii- 
tains that any circumstance which affects the balance of advantages 
in the struggle for life, will influence the process of evolution; you 
maintain that a circumstance too slight to affect the balance ot 
advantages in the struggle for life will mot influence the pro- 
cess of evolution: and you imagine you are maintaining some- 
thing inconsistent with Darwin’s views! Soif a butcher showesl 
you a scale for weighing meat, and told you that anything which 
brought down the balance on one side affected the price he woul | 
charge, and you were to_take a hair (preferably a split-one, I show 
infer from your letters) and to show that that did not affect the 
balance, you might triumphantly ask him how such a hair would 
affect his charges? This is all wrong: yet I would not “lock up all 
knives and dangerous weapons”; you are safe enough, I should 
imagine. Such errors of logic pour in on me by the basket (w.-p.)- 
full all the time.—- Quousque tandem. It would be abutere patientiam 
lectorum nostrorum to print a letter about anything so musty as 
Columbus's egg.—NAMRON. Do not know it.—A. Cannwt 
advise.—H. A. BULLEY. Would prefer not to offer an opinion. 








Miscellanea, 





THE largest profit by a German railroad in 1883 was 9°59 per 
cent. by the Right Bank of Oder Railroad. Four German roads 
earned more than 8 per cent., two more than 7 per cent., but no 
other earned as much as 6 per cent., while fourteen earned less than 
3 per cent. 

AN American contemporary says: ‘The Pike’s Peak Railway, 
which is expected to be in operation this year, will be the most 
notable piece of track in the world. It will mount 2,000 feet higher 
than the Lima and Oroya Railway, in Peru. It is now in operation 
to a point over 12,000 feet above the sea level. The entire thirty 
miles of its length will be a succession of complicated curves and 
grades, with no piece of straight track longer than 300 feet. The 
maximum grade will be 316 feet to the mile, and the average grade 
270 feet. The line will abound in curves from 500 feet to 1,000 feet 
long, in which the radius changes every chain.” 

ON the 3rd inst. the ground suddenly sank quite 10 ft. for eight 
yards on the towing-path of the River Weaver, close to the town o! 
Northwich. The water rushed in, forming a lake. The Wheat- 
sheaf Hotel, close to the place, has just been raised 3 ft. after 
subsiding. Soon after the collapse of the towing-path a more 
alarming subsidence occurred in the same neighbourhood. Under- 
neath a coachbuilder’s in Castle-street, a thoroughfare recent] 
restored at much expense by the county authorities, a great quav- 
tity of earth suddenly disappeared, a considerable portion of the 
foundatipn wall and the adjacent roadway also falling into a chasm. 
The building stands on a huge wooden frame, one beam of which 
crosses the chasm, otherwise it must have been wrecked. 

ONE of the bars at the entrance of New York Harbour, called 
Dimond Reef, is composed of indurated clay and boulders, which 
presented unusual difficulties in the way of dredging to the desire:t 
depth, and is now being removed by means of the attrition of 
powerful streams of water forced against the bottom by hydraulic 
dredgers. The mean velocity of the water discharged from the 
special mechanism used for the purpose is about 7,000 ft. per minute, 
and the Nautical Gazette reports that this “is sufficient to force 
the earth and clay at the bottom into suspension, to be carried ont 
by the ebbing tide, which is the only time these hydraulic ploughs 
are used. After the clay is washed away, the boulders are remover! 
by grappling-irons. This method has been so successful that it is 
being applied to that portion of the bar in Gedney Channel, whic) 
will secure a depth of 28ft. at low water for a width of 480ft. 
At the point selected for this work the bar is about 4,000 ft. in 
width, and the ebbing tide has a mean velocity of one and a-hali 
miles per hour.” 

THE BrRiTIsu ASSOCIATION. —-In the Mathematical and Physical 
Science Section, the “ Relative merits of iron and copper wire for 
telegraph lines” formed the subject of a paper by Mr. W. H. 
Preece, of the General Post-office. He remarked that the Post- 
office had recently erected a copper wire between London and New- 
castle, weighing 1001lb. per mile, with a view of testing its value 
against the ordinary iron wire, which weighed 4001b. per mile. 
The cost of each was about the same. As regards speed of 
working, the copper showed decided superiority, the speed being 
for simplex working, copper, 414; iron, 345; for duplex working, 
copper, 270; iron, 237 words per minute. Copper showed itself 
more susceptible to rapid reversal of electric currents than iron. 
Hence it was better for fast-speed working and for telephones. 
The progress made by the Post-office in improving the rate ot 
working of the Wheatstone automatic apparatus was shown by the 
fact that while in 1877 the rate was $0 words per minute, in 1880 
it was 170, in 1883 it was 250, and now it had reached 430 words 
per minute. 
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@ur bist Column. 
By “Five or Cuuss.” 
WHIST STRATEGY.* 


GAME at Whist is like a campaign in which at first you know 
A little of the position of the enemy or of your ally, but as the 
contest proceeds you learn more and more, till towards the close 
you should know nearly all you want to know if you have watched 
the various indications of the game with proper care. 

In different Whist games you play for different things. In some 
eames (to take the broadest division of all), you play for victory, in 
others for safety. In some games your chief object is to bring in a 
long suit in others to prevent the enemy from so doing. Again, in 
some games it is essential to success that you and your partner 
should make your trumps separately, the suits being ill divided; 
while in others you see that this is the enemy's chief hope, and that 
you must play as carefully as you can to prevent it. 

Take first the case where the hands, including trumps, are pretty 
equally divided. Observe, here, that in the play of each suit the 
momentary command of the suit is apt to alternate from hand to 
hand. If you can choose a moment when you have command of 
the plain suits (that is, you or your partner holding the best card 
in each), and can take out the last round of trumps at that time, 
either by having the power to get out three rounds, or because two 
rounds have been already taken out, then whether the last round 
in trumps goes to you or to the enemy, the next lead in a plain suit 
suust go to you or your partner, and you can usually insure a fourth 
trick in one or other of the plain suits. This is the only kind of 
success that in such a case you have to play for. Seeing, then, how 
strong your position becomes when you thus hold the temporary 
command of the plain suits, you can see the folly of that mode of 
playing which is so commonly seen in Home Whist, where each 
winning card is played out at the first opportunity. Indeed it is 
only by bad play of that sort that the position I have imagined 
can arise; but it is quite common, when two bad players are 
partners, to see them make their Aces and Kings, then lead trumps 
because they cannot take another trick in a plain suit, and thus 
allow the enemy to make small cards which would otherwise have 
been useless. 

The first of our four doubly-played illustrative games illustrates 
the advantage of correct play in such cases as these. By the old- 
fashioned plan of playing out all the good cards before leading 
trumps, A 2 with all the advantage of strength on their side, not 
only fail to make a good score, but lose the odd trick. Playing 
properly, without any special Whist strategy, they make five by 
tricks. 

In all such cases, the point to be aimed at is to retain command 
as long as possible in plain suits, striving to wrest command from 
the enemy. Thus trump leading comes in early, but not very early. 
Each side strives to compass the extraction of trumps in such sort 
that the possession of command in plain suits may be most effective. 
We have here probably the origin of the rule, “ When in doubt lead 
a trump,”—a most dangerous rule to follow as weak players follow 
it; but asound rule as really to be understood. When a lead of 
any plain suit will transfer command in that suit to the enemy, 
and when therefore you are in doubt which plain suit would be the 
least mischievous to lead, it is generally well to lead trumps: for 
assuredly, if you can get out trumps at such a time, you and your 
partner will do well in the plain suits. Weak players follow the 
reverse rule. They are only in doubt which plain suit to lead at 
the time when to lead trumps would be destructive—viz., when 
whatever plain suit they lead the enemy will take a trick init. B 
will say to A, “I knew Y would win in Spades with his Ace, and 
that Z had the best card in both the Diamonds and Clubs, so I 
{ed trumps,”—when what was really wanted was that those best 
cards should be drawn, and so the command transferred from 

VZto AB. 

Next consider the case where one side has considerable trump 
strength and a long suit, the other side having protection in all the 
plain suits,'and their few trumps about equally divided between them. 
This may be regarded as the typical example of attack and defence 
at Whist,—on the one hand we have the strategy for bringing in a 
long suit, and on the other the strategy for preventing such a result, 
it possible. 

Here if trump strength in one hand of the attacking side is very 
great, the holder of such strength leads trumps at the earliest 
opportunity, or signals for trumps (though I must insist here yet 
once more on the necessity for very great caution in adopting this 
measure). If trumps can be extracted in such sort that either the 
last trick in trumps is taken or a long trump remains in hand, then 
when the long suit is led, there is a good chance that it may be 





* From the author's forthcoming work on “ Home Whist.”’ 





established, and brought in by means of a re-entering card in one of 
the other suits, even though the long trump may have to be first 
employed in getting one of the leads required for establishing the 
suit. With less strength in trumps, it is better to get the suit 
established, or on its way to being established, before leading 
trumps. Remember always that protection in a plain suit of the 
enemy’s means the probable power of re-entry through that suit: 
possession of the king-card (that is, the best card) in an enemy’s 
suit means the certainty of re-entry through that suit if the enemy 
or your partner (at the right moment) should lead it. When 
trumps are out and your own or your partner’s long suit established, 
this power of re-entry means usually the triumphant introduction 
of your long suit. Hence the importance, for successful attack, of 
the rule, “ keep the command of the adversaries’ suits.” 

How is an attack thus conducted to be met? It is generally 
impossible to lead trumps in order to avoid giving up the command 
in one or other of the plain suits. It is indeed usually essential to 
defence to make all good cards while you can, because the very 
object of the enemy in bringing in a long suit is to cause your good 
cards to fall without making tricks, before small cards of theirs. 
If then you have strong suits, and some protection in trumps, your 
plan is to play your strong suits, as if striving to bring them in; 
and to use them when established, or the best cards left in them 
even if they be not absolutely established, to force out trumps from 
the strong trump hand of the enemy. You may thus entirely defeat 
the adversaries’ main object, reducing the contest to the case already 
considered, of fairly-balanced strength. If this is hopeless, be 
prepared for the necessity of making your strong cards while you 
ean; lest the adversaries bring in a strong suit and some of your 
best cards fall before small ones. For you must remember that if 
the holder of a strong trump hand can bring in his own or his 
partner's established long suit, the small cards in this suit are as 
good as trumps. 

In such a case hold on as long as you can to such protection as 
you may have in the adversaries’ long suit, and retard as long as 
you can the extraction of trumps. When you get the chance make 
those winning cards you have which would else fall to the enemies’ 
small cards. 

The second doubly-played hand of our series illustrates the 
general considerations which have to be attended to in playing 
against a strong and long suit supported by strength in trumps. 
Playing correctly, 17 resist the bringing in of the long suit, by 
retaining the King-card in the suit till the strong trump hand is 
exhausted in it. They thus only lose the odd trick, whereas they 
lose three tricks if they play otherwise. 


(To be continued.) 








IN Austria, in 1883, the highest rate of profit on a railway was 
16:12 per cent. by the Emperor Ferdinand Northern, and the next 
9:40 per cent., while three others earned more than 8 per cent., two 
more than 7 per cent., and seven others more than 6 percent. But 
twenty-six earned less than 3 per cent., twenty less than 2 per 
cent., and eight less than 1 per cent. In Poland the Warsaw and 
Vienna Railroad earned 13 per cent. 

THE GORDON ROADSTER TRICYCLE.—This is a pilot-steering 
double-driver which has been introduced by the London Cycle 
Supply Association, Limited, and is as perfect a tricycle for general 
use as need be wished for. Without calling in the aid of fancy 
patents, which are often found to be meretricious when practically 
tested, the makers of the “Gordon” have endeavoured — and 
successfully—to produce a machine, not adapted to any particular 
class, or for any special purpose, but a good all-round tricycle suit- 
able for those who go in for tricycling on recreative grounds. One 
of the most important improvements applied to the Gordon—and 
which, by the way, ought to be found in every tricycle of this type 
with any claim to safety—is in connection with the steering-rod. 
This is fitted in its proper place—below the frame, where it has more 
controlling power, and is far less dangerous, than when attached 
higherup. Attention has also been given towards minimising the 
vibration which is the great drawback with all front-steerers. In the 
Gordon this has been greatly modified by the insertion in the 
socket-head of a coil spring, upon which the weight of the rider 
rests; by this means a springy motion is substituted for the jarring 
and bumping so generally a source of complaint with riders. Between 
the top of the shoulders and the bottom of the socket there is a space 
to give the necessary play to the action of the anti-vibratory spring. 
The brake power has also been carefully studied, and can be kept 
at the desired strength by a quadrant ratchet, which by the aid of a 
spring-catch can be “set” according to the nature of the road. 
The Gordon tricycle is fitted with a comfortable saddle (supported 
by an “ Arab” spring) which can be adjusted to suit the height of 
the rider; a first-class head-lamp; and a double-chiming alarum. 
Indeed, it is most completely appointed in every respect, and is 
offered at an “inclusive” price which should speedily secure for it 
a foremost place in the estimation of “knights of the road.” 
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@ur Chess Column. 
By Mepuisro. 
SCOTCH GAMBIT. 


ONTINUING our investigation of the move of 7. Q to Q2 in the 
Scotch Gambit, we give the following interesting game, in 
which Black replied with 7. P to QR3. This game was played at 
the Hamburg Tournament, between Messrs. Blackburne and 
Mackenzie. We have hitherto failed to find good illustrative games 
of what, in our opinion, constitutes the best defence to this attack. 
We have, therefore, made a special engagement with a strong 
player to play some games to test our theory. We shall publish 
the games resulting from this experiment in due course. 








ILLUSTRATIVE GAME No. 12. 
White. Black. | White, Black. 
Blackburne, Mackenzie, Blackburn. Mackenzie. 

1. P to K4 P to K4 28. P to QR4 (4) Kt to B4 
2. Kt to KB3 Kt to QB3 29. RxR BxR 

3. P to Q4 Px? 30. Bx Kt QxB 

4. KtxP B to Bt 81. P to Kt5 Eur 

5. B to K3 Q to BB $2. Px P Kt to R2 
6. P to QB3 KKt to K2 33. B to K7 R to Q2 (/) 
7. Q to Q2 P to QR3 (a) | 34. Kt x R, and White won. 
8 Bto K2 Q to Kt3 (6) 

9. Castles (c) Bx Kt (a) Brack. 
10. Px B QxP 


11. Kt to B3 
12. B to Q3 

13. KR to K sq. 
14. K to R sq. 
15. B to KB4 
16. Bx QBP 

17. B to B2 

18. B to Kt6 


Q to Kt3 

P to B4 (ce) 
Pto R38 (f) | 
PtoQt(y) | 
Castles 
B to Q2 
QR to Bsq. (1) | 
KR to K sq. 














19. B to Kt3 B to K3 

20. R to K2 K to R sq. 

21. QR to K sq. B to B2 | 
22. Kt to R4 Q to B3 

23. B to Bd P to Bd 











24. Kt to Kt6 (2) 
25. P to B3 

26. B to B2 

27. P to QKt4 


QR to Q sq. 
P to Kt4 (/) 
P to KR4 
K to Kt2 


Waits, 
Position after Black’s 14th move. 


NOTES. 


(a) We consider that this move leads to a defence equal to 
7. Bx Kt. Black must, however, bear in mind that his KB is un- 
supported, and cannot retire to Kt3 or R2 with advantage. Black 
is, therefore, threatened with Kt x Kt, and he must beware lest this 
should cause him inconvenience. Thus, for instance, Black could 
not Castle immediately, on account of White playing Kt x Kt, B x B. 
Kt x Kt (ch), Qx Kt. Qx B, and White has won a piece. This is 
the usual feature in this Opening. The object of 7. Q to Q2 is 
to keep up this position, as it is apparent that White thereby 
supports his B, is enabled to play Kt to Kt5 or B to KKt5, prevents 
Black's Castling, and if Black plays 7. P to QR3, an inactive 
developing move, White gains further time for an active developing 
move, é.¢., a move in which a piece is developed. 

(b) Removes the Q from a square when it can be attacked by 
B to Kt5. ; 

(c) White gives up a P for the sake of development, hoping to 
bring his pieces strongly to bear upon Black’s game, before the 
latter has time to arrange his game safely. 

(d) Black dare not play 9. Q x P at once, as White would at once 
get a winning attack by 10. B to B3, Q to Kt3 (if Q to K4, 
11. BtoB4), 11. KtxKt, Bx B. 12. Ktx Kt, BxQ. 13. KtxQ, 
and White has won a piece. Black is almost compelled to play 
Bx Kt, for White now equally threatens what we have indicated in 
note a, namely, 10. Ktx Kt. If Black plays9. PtoQ4. 10. Kt x Kt, 
QxKt. 11. P«P, KtxP. 12. B to B3 with a good game. If, 
therefore, 7. P to QR3 does not sufliciently protect Black, so that 
after all he is compelled to play Bx Kt, then, of course, B x Kt at 
once, without P to QR3, must be better; the difference, however, 
being that now Black gainsa P. Yet another move deserves con- 
sideration—i.e., 9. Bx Kt, 10. Px B, P toQ4. This we think safer 
than Q x P. 

(e) If Black played '!13..Qto R4, his Q would be uncomfortably 
placed. White might reply with 14. Kt to K4, or R to K sq., or 
B to KKt5. He might also risk the following, if he be rash and 
enterprising :—13. Q: to R4.. 14. P to Q5, KtxP.. 15. Ktx Kt, 
Qx Kt. 16. KR to K sq., and Black dare not Castle. 

(f) Castling would be bad, on account of 14. B to KKt5. 





(g) P to Q3 would have been better (see diagram). 

(A) Rto K sq. at once seems the move, the B cannot do any 
harm on B7. 

(4) White’s play from his 18th to the 24th move is very fine, and 
shows how, taking advantage of his superior development, he 
presses on Black’s isolated P, and gradually places all his pieces in 
strong positions. 

(j) A despairing move, as the strong position of White’s pieces 
(the true way of getting an advantage) leaves Black no resource. 

(4) White thinks he has nothing to fear from Black’s attack on 
the K’s side. 

(7) Black could not avoid the loss of the exchange, i.e., R to Kt sq. 
34. B to Q6, Rto Qsq. 35. B to B7. 





THE Svientific American contains an account of an accident 
which recently happened at Camilla, N.Y. Five horses were stand- 
ing with their necks over a wire fence, when a flash of lightning 
struck the fence at a distance of 1,000 feet from the animals. The 
current traversed the wire, and went to earth through the horses, 
killing them instantly. 

ACCORDING to American advices, says the Engineer, the Panama 
Canal Company is in difficulties. Some time ago a New York 
engineer was sent to Panama to examine into the affairs of the 
Canal Company in the interests of a New York syndicate, who pro- 
posed to contract for building the canal. It is sufficient to say that 
his advice was to wait for the crisis which was near at hand. Up 
to September, 1884, M. de Lesseps and his company had raised 
111,000,000 dols. and expended 104,000,000 dols., their liabilities 
being 153,000,000 dols., their securities being sold at a discount. 
May Ist, 1885, less than 10 per cent. of their excavation, or 
12,376,500 cubic métres, had been completed, the total being esti- 
mated at from 125 to 150 million métres, and there is the dam for 
the Chagres river, for which no foundation has been found after 
boring to the depth of 60 feet. The entire cost of the canal is 
estimated at not less than 530,000,000 dols., representing liabilities 
amounting to 600,000,000 dols. The Financial News estimates that. 
upon this scale of liability there will be an annual deficit of ten 
millions of dollars. 


Mr. R. A. Froctor’s Lecture Tour. 
Subjects: 
5. COMETS AND METEORS 
6. THE STAR DEPTHS 


. THE MOON 7. VOLCANOES. 
. THE UNIVERSE. 8. THE GREAT PYRAMID. 


Each Lecture is profusely illustrated. 


Arrangements are now being made for the delivery of Lectures 
by Mr. Proctor. Communications respecting terms and vacant 
dates should be addressed to the Manager of the Tour, Mr. JOHN 
STUART, Royal Concert Hall, St. Leonards-on-Sea. 

Sept. 28, 29, Berby. 

Oct. 2, Chester; Oct. 3, 17, Malvern; Oct. 6, 9, 12, 13, Ply- 
mouth; Oct. 7, 10, 14, 16, Torquay; Oct. 19, 22, 28, Salisbury ; 
Oct. 21, 26, 29, Southampton; Oct. 23, 27, 30, Winchester. Oct. 31, 
Marlborougk College. 

Nov. 2, Chester; Nov. 4, Burnley; Nov. 9, Stafford; Nov. 10, 
Streatham ; Noy. 12, Middlesbrough; Nov. 17, Darwen; Nov. 19, 
Saltaire; Nov. 25, 28, Bath; Nov. 26, 30, Clifton. 

Dec. 2, 5, Bath; Dec. 4, Clifton ; Dec. 7, 8, 9, Croydon; Dec. 11, 
Chester; Dec. 16, 17, 18, 19, Leamington. 

Jan. 12, Hull; Jan. 15, Stockton; Jan. 26, Bradford. 

Feb. 3, Alexandria; Feb. 5, Chester; Feb. 6, 20, Malvern 
Feb. 9, 12, 19, Cheltenham; Feb. 10, Walsall; Feb. 15, Upper 
Clapton; Feb. 18, 25, London Institution. Feb. 22, Sutton Cold- 
field. 

March 1, 3, 5, Maidstone. 
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